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imODUCiTIOK 
fhe Problea of Controlling Soil Erosion 
Although, knowledge of the physical relationships involved in soil 
erosion is such that any degree of erosion control desired could he 
achieved through the use of the various vegetative, engineering, and soil 
management practices which have been foiind to be effective, public 
efforts to control soil erosion losses on rolling lands continue to fall 
short of their eaqpected objectives. Faxm owners and farm operators are 
familiar with many of the techniques necessary to limit erosion, yet soil 
losses continue to exceed permissible losses as expressed in public land-
use programs. Consequently, if erosion losses are to be reduced in line 
with objectives of public programs, the basic factors causing the contin­
uing losses of soil must be determined and means for overcoming these 
difficulties must be found. 
^Sxperiaientation with these measures has shown them to be effective 
in work done at Clarinda, Iowa; Columbia and Bethany, Missouri; as well 
as in other parts of the United States. &. M. Browning, E. A. Norton, 
A. G. McCall and F. G. Bell. Investigations in erosion control and the 
reclamation of eroded land, Clarinda, Iowa, 1931-42. U. S. Dept. Agr. 
Tech. Bui. 959. 1948. And Dwight D. Smith, Barrell M. Whitt and Merritt 
F. Miller. Cropping systems of soil conservation. Missouri Agr. E:q). 
Sta. Bui. 518. 1948. 
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Economic significance of erosion 
Erosion is generally thought of as being detrimental. A limited 
amount, however, according to Bradfield, may actually "be "beneficial on 
those soils where certain elements and plant nutrients, which are more 
abundant in the subsoil, are there'by made more readily availa"ble to 
plants.^ On other soils, hoverer, the level of fertility of the soil is 
decreased "by erosion, and, in some instances, the soil material itself may 
be lost from the site to such an extent as to make production economically, 
if not physically, impossible. 
Fertility maintenance, although it has been used as the basis for 
determining the"permissible soil loss"^ as an expression of the publicly 
desired level of erosion control, has some shortcomings that should be 
^Sichard Bradfield. ^ere are the new discoveries in soil science 
S0I.X SCXsmCC XX«3~*S• • 
^"Permissible soil loss" has been defined as the level at which "the 
loss of fertility by erosion, leaching, and crop production will not 
exceed that which is being replaced or built up from the lower soil layers 
by the management practices that are being followed." Iowa State College. 
Department of Agronomy. Browning's erosion factors. £Mimeo.] 1948. 
fertility maintenance has been expressed as a matter of public 
policy in the Soil Conservation and Domestic Allotment Act of 1936 where 
the follov/ing statement appears; "It is hereby declared to be the policy 
of this Act also to secure, and the purposes of this Act shall also 
include, (1) preservation and improvement of soil fertility; (2) promotion 
of the economic use and conservation of land; (3) dimunution of eacploita-
tion and wasteful and unscientific use of national soil resources ..." 
U. S. Code, Title 16, Par. 590 g. 1946. 
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noted. It is not the most desirahle criterion for determining the optimum 
land use pattern. Fertility maintenance and permissible erosion loss are 
largely physical concepts, Taken literally, they could mean non-use of 
the land vhich in some circumstances could not be economically justified. 
To the extent that the concepts of fertility maintenance and per­
missible erosion loss do tsike economic factors into account, it is largely 
in a static rather than a dynamic sense. This is true because the techni­
cal rates of substitution between factors are subject to changes in 
technology. Also, changes in the price ratios between factors will cause 
the substitution rates to vary with time and place. Therefore, it is to 
be expected that the optimum level of fertility might fluctuate consider­
ably if all resources are so employed as to earn the highest possible 
return. 
Within the range that inputs of various production resources are 
interchangeable, the concept of fertility maintenance has no economic 
meaning except in those instances where a level of fertility can be main­
tained at a cost less than that required to obtain the q.uantity of 
resources that would substitute for natural fertility.^ 
There are, however, limits beyond which other factors cannot be sub­
stituted for the productive properties of the soil. There is perhaps no 
absolute physical limit. Presximably, soil can be replaced by water or 
other mediums for plant growth, and the necessary plant nutrients and 
microorganisms found in the soil can be added to create conditions 
^Arthur C. Bunce. Economics of soil conservation. Ames, Iowa, Iowa 
State College Press. 1942. p. 69-73. 
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favorable to plant growth. But this would not be economically feasible 
under present conditions, Purthennore, even those substitutions which 
are economically feasible may not always be possible because of institu­
tional difficulties. For instance, a farm operator, because of credit or 
tenure arrangements, may find it difficult or impossible to substitute 
commercial fertilizer for the natural fertility that is no longer avail­
able even though it would otherwise be profitable to do so. 
Public interest in erosion control 
Considering only the agricultural firm smd the use it makes of its 
resources, it is possible to view the attainment of certain levels of 
erosion control as an uneconomic use of resources. This same level of 
control might well be desirable, however, if the welfare of others in 
society were considered. A farming system, which is conducive to a hi^ 
rate of soil loss, might be the most profitable of all possible systems 
only "because the costs associated with the soil loss can be transferred 
to other firms or to the public. Similarly, some measures which retard' 
erosion may be of value to others because damage is prevented that would 
hare occurred otherwise but the person who bears the installation costs 
may receive no benefit from them. 
The transfer of costs may be an unwitting transfer, particularly if 
the sitxxation is one of off-site damages where the incidence of the damage 
is physically far removed from the source. Or, as is often the case with 
flooding, the damage traceable to a particular tract of land may be incon­
sequential when con^jared with the total damage done. It is no less a 
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problem to the person sustaining the damages, but a problem too involved 
for individuals working alone to solve. It then becomes quite properly a 
public problem, for collective action and perhaps even some of the powers 
of government will be required to solve it. The imblic in such an instance, 
however, may be no more than the group of farmers operating on land in a 
small sub-watershed.^ 
Shere is also a public interest in the problem of erosion control of 
a more general nature. Consumers will not be able to enjoy the maziimun 
of the goods and services they desire, unless for the relevant time period, 
resources are directed to those uses where their marginal value produc­
tivity is the greatest. Thus, to continue investments in erosion control 
long after the returns from such investments have fallen below other 
investment opportunities, would mean to deny consumers the goods and ser-
vices they might have otherwise enjoyed. In this respect, over-investment 
%nder other circumstances both the Congress and the United States 
Supreme Court have recognized that the public interest may be the interest 
of a limited number of people, even of an individual, and that powers or 
benefits reserved for purposes benefiting the public interest might be 
used. 7. Webster Johnson and John F, Timmons. Public works on private 
land. Jour. Farm Economics 26:665-684. 1944. 
p 
'^It is assumed that for the relevant period all benefits accruing to 
the investment in erosion control have been accounted, but there has been 
no value placed on benefits that consumers in a more distant time period 
might enjoy* discussion of the difficulty in determining an optimum 
allocation of the exhaustible but non-renewable resources between genera­
tions is given by Earl 0. Heady and 0. J. Scoville. Principles of 
conservation economics and policy. Iowa Agr. Esp. Sta. Bui. 382. 1951. 
p. 409-413. 
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in erosion control can liave consequences just as detrimental to the general 
level of living as under-investment. Hor, as was indicated previously, is 
maintenance necessarily the answer. It is therefore t:o the consumer's 
interest to see that his goveraament' s policy on matters of soil conserva­
tion does not go to extremes "but that it'is gaided "by ecosioraic criteria. 
Slow adoption of erosion control measures 
fertility maintenance and permissible soil loss may not hs the most 
appropriate concepts to use in determining the extent to which erosion 
control and flood control efforts need be carried to safeguard public 
interest. Still, it is not out of order to ask why farm operators are 
reluctant to follow through on those measures necessary to achieve such a 
level of control. Public participation in this activity is impressive. 
One agency alone in the United States Department of Agricultuxe has been 
administering the payment to farmers annually of over §SOO million of 
public funds to assist them in carrying out "soil conservation practices." 
Shis e:^enditure represents the major part, but not the total expenditure 
of funds for erosion control measures on private lands.^ 
^he President's budget for fiscal year 1954, submitted to the Con­
gress on January 9, 1953, contained an appropriation request for 
§250 million for "conservation and use of agriculttiral land resources," 
the funds administered by the Agricultural Conservation Programs Branch, 
formerly in the Production and Marketing Administration of the United 
States Department of Agriculture. Funds amounting to ^66,491,000 were 
requested for the Soil Conservation Service in the same federal depart­
ment. The ^propriation for these agencies, respectively, for 1953 were 
§251,747,866 and §62,269,514. United States Department of Agriculture. 
Office of Budget and Finance. Digest of Congressional proceedings for 
actions of January 9, 1953. Washington, D.C. January 9, 1953. [Mimeo.] 
p. 6. The payments made by this agency for the program years 1936 through 
1951 are given in U. S. Department of Agriculture. Agriciiltural statis­
tics 1952. p. 765. 
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The achievement statistics compiled "by public agencies working in 
the field of soil coasenration, when coapared with the figures of total 
cropland, give a picture of the extent of fanner acceptance and non-
acceptance of various practices.^ On the basis of such comparisons it 
appears that only 1.1 per cent of the cropland in the United States was 
being contoured in 1950, and that from 1936 through 1950, only 4 per cent 
of the cropland had been terraced. Terraces were installed on 0.3 per 
cent of the total cropland in 1950 through assistance from the Agricul­
tural Conservation Program. Contouring, which was reported on 18,380,000 
acres in 1944, the greatest acreage reported for any year of the period 
by the Agricultural Conservation Program, would represent only 4,5 per 
cent of the estimated 403 millions of crop acres at that time. 
These comparisons of course do not indicate the nature of the erosion 
problem on the land not xmder treatment. The problem may not be especially 
serious on some of this land "but surely more than 5, or even 10 per cent, 
of the cropland in the United States would require these erosion control 
measures. 
Because these reports cover only the farms participating in the 
programs, the figures may slightly underestimate the extent to which the 
practices have been accepted. Practices of a recurring nature show no 
breakdown between the number of old users and the number of new users nor 
the muaber of users who have continued the practice although no longer 
participating in the program. On the other hand, the cumulative reports 
of the Soil Conservation Service tend to overestimate the use of the 
practice for there is no indication of the number of instsmces in which a 
practice was used for a time and then discontinued. 
Table 2, Appendix A makes the percentage comparisons from the data 
found in U. S. Department of Agricultxire. Agricultural statistics 1952. 
p. 765-780. 
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While acceptance and adoption of erosion control measures is slow, 
it is not "because farm people are unacquainted with the physical tech­
niques required. The efforts of the agencies of the state and federal 
governments as well as the efforts of farm magazines, radio, husiaess and 
civic groups and the example of neighljoring farmers have "brought these 
techniques to the attention of practically all farm people. And while 
there is the possibility that this acquaintance is merely superficial 
there is also the possibility that there are difficulties other than mere 
non-acquaintance with the practices. If so, these must be overcome "before 
a truly effective erosion control program will gain wide acceptance. 
Interrelationships between Physical, Economic, 
and Institutional factors 
Soil erosion is not equally serious for all parts of the United 
States nor for all areas within the same state. Differences in climate, 
topography, soil characteristics, and vegetation account in part for this. 
But where physical conditions are fairly homogeneous, other factors must 
be considered to explain the variations which occur in soil loss. 
Physical conditions and their relation to erosion 
The physical factors which appear to be of the most importance in 
determining the extent to which soil erosion will take place on a tract 
of land are: (l) the amount, distri"bution and intensity of the rainfall; 
(2) the vegetative cover or lack of cover; (3) the topography of the land; 
(4) the combined physical and chemical characteristics of the particular 
9 
soil; and (5) the manner in which organic materials are handled.^ 
The aaount of rainfall is of course a major factor in the determina­
tion of the rate of soil erosion, "but it is the distribution of this rain­
fall and its intensity which are of greatest importance. Eainfall which 
comes with the greatest frequency at the times when the soil is loose and 
devoid of protective cover, does the greatest damage. 
All other factors being equal, the difference in degree and length of 
slope is also important. G-iven the optiaram soil structure and adequate 
vegetative cover, however, degree of slope and length of slope are of less 
p 
importance as causative factors. ' 
Soil textTire and soil structure determine both the absorptive capa­
city of the soil and its ability to "hold together". A high percentage 
of organic material gives the soils a sponge-like characteristic. Soil 
physicists have found that organic matter and a relatively high clay con­
tent make it possible to maintain the stable soil aggregates so necessary 
to resist erosion. 
Socio-economic conditions and soil erosion 
Erosion losses are a function of physical factors, and these in turn 
are subject to change by man. Then to obtain the desired level of erosion 
control it is necessary to understand why land users in some situations 
H. Walker and P. E. Brown. Soil erosion in Iowa. Iowa Agr. 
Exp. Sta. Special Eeport ITo. 2, 1936. p. 7. 
^Ibid., p. 8-9. 
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alter these physical factors such that erosion losses are accelerated and 
in other situations make those changes which tend to reduce soil losses. 
In most instances the explanations will he fotind in economic considerations, 
in custom and hahit, in goyernment policies and laws, or in other institu­
tional factors. The diagraai helow is a simple restatement of these rela­
tionships: 
Soil losses •< Physical phenomenon< Socio-economic forces 
Starting with the observed soil losses and diagnosing these as the 
consequence of a particular combination of physical forces leaves the real 
probleas unsolved. The first problem is one of determining the nature of 
the socio-economic factors, which shape or influence the use of land. The 
second problem is one of finding means to bring about the adjustments 
vmich must be made in these socio-economic factors before the desired pat­
tern of land use can be achieved. 
Eesearch leading to This Study 
Much of what has teen written to date on the subject of soil erosion 
seeks to convince fans owners and farm operators of the need for erosion 
control measures. Considerable attention in the popular literature has 
been given to those farmers who have adopted practices and changed their 
system of farming. The iinplication is that most farmers will find it 
possible and profitable to do the same thing. 
Seasons for slow acceptance by farmers 
Farmers as a group, however, have been slow to adopt such measures. 
Comparatively few studies have been made to determine why this is so. 
11 
^likening, in a study conducted in Hbrth Carolina, found that there was a 
high association between the acceptance or rejection of faraing innovations 
and similar attitudes toward non-farm innovations.^ In a more recent 
study he has indicated the importance of personal contacts between fam-
2 
ers in the diffusion of fanning information. He found that as the socio-
t 
Teconomic status of the farm operators he observed increased, the more 
likely they were to depend upon agricultural agencies rather than their 
neighbors for their inforaation. He foxind that there was non-acceptance 
of new ideas and techniques not only because the advsuitages or effective­
ness of the measures were not recognized but also because the means for 
implementing the practices were not available. Others were dissatisfied 
with certain aspects of a practice while some found the new practices to 
be in conflict with other practices. 
Pedersen, observing two Wisconsin communities, studied the influence 
ry 
differences in values had upon the rate of acceptance of new practices.'^ 
He found a community of farm families of Polish descent in which family 
solidarity and a distrust of outsiders were responsible for maintaining 
conservative attitudes and values which were passed down from father to 
^Eugene A.. Wilkening. Acceptance of innovations in farming. Eural 
Sociology 15:352-364. 1950. 
Eugene A, ¥ilkening. Acceptance of improved farm practices in three 
coastal plain counties. Horth Caroliixa Agr, Exp. Sta. Tech. Bui, 98. 
1952. 
%arald A. Pedersen. Cultural differences in the acceptance of 
recommended practices. Eural Sociology 16:37-44. 1951. 
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son. He found a contrasting situation in a Danish community where higher 
values were placed upon education. 
Coleman made a similar study of two Illinois communities and stressed 
the sociological implications in the adoption of new practices and the 
importance of the gejnejalJLey_el--o£-jeducatl.on in determining the reaction 
of farm operators to the practices.^ 
Short term leases and a high rate of turn-over among operators on 
rented fanns were some of the o'bstacl© situations described "by flamons as 
factors which prevented some farm operators from going ahead with land-use 
o 
practices they mi^t otherwise have employed. His observations were made 
on farms in watersheds surveyed for flood control projects in Oklahoma, 
Ie3ss, and Mississippi. These tenure conditions, coupled with the long 
waiting period for returns from erosion control practices, meant that a 
tenant might temporarily sacrifice income in making land-use changes and 
never have the opportunity to regain this deferred income on the ce^jitai 
invested. A high level of mortgage debt, the opportunity to shift losses 
from erosion to others plus the prevailing cropping, leasing, and financ-
ing practices, inertia and lack of knowledge, and inadequately-sized 
farming xinits were among other factors he mentioned that contrihuted to 
^Lee Coleman. Human relations in soil conservation. Stephenson 
County, Illinois. (Pirst interim report) U. S. Soil Consenration Service 
and U. S. Jureau of Agricultural Economics. [Mimeo.] March 1, 1946. 
2john F. Timmons. Institutional obstacles to land improvement. 
Jour. Land and Public tTtility Economics 22, Ho. 2:143-145. May 1946. 
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the difficulty of establishing those practices required to reduce erosion 
losses and retard the run-off of water. 
Heady and Hess investigated the prohlem of acceptance of improved 
farm practices in southern lowa.^ They found that the lack of necessary 
managerial skills, an unawareness of the effect of newer methods of pro­
duction as well as a lack of information on the relevant price and cost 
relationships were factors hindering the acceptance of new practices. The 
lack of capital to make some of the changes required was also another 
factor and the operators were reluctant to borrow capital. They too found 
that higher returns, which might result from some changes in enterprises 
or from the adoption of improved practices, were heavily discounted "by 
tenant operators uncertain of their secxirity of tenure. They also found 
that owner operators with low equities were reluctant to endanger their 
position further by borrowing where the use of additional capital would 
have been profitable. 
The situation in western Iowa 
The research of immediate bearing on this study was that done by 
Prey in 1949-1950 in which he determined the factors responsible for the 
acceptance and rejection of erosion control practices by farmers in the 
p 
Ida-Monozia soil association area of western lowa.^ He questioned farm 
^Earl 0. Heady and Carroll 7. Hess, Why not more efficient farming? 
Iowa Farm Science 4:181-183. 1950. 
John C. Frey. Some obstacles to soil erosion control in western 
Iowa. Iowa Agr. Sta. £es. Bui. 391. 1952. 
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operators to ©"btain their reactions to various erosion control practices 
which had been recomaiended for use on their particular farm. With the 
additional information he obtained from thesi relative to various aspects 
of their farming operations, he was able to establish that a significant 
cause-effect relationship existed between certain situations and hi^ 
erosion loss rates. 
Four of these situations which appeared with the greatest frequency 
and which appeared to have the strongest cause-effect relationships were: 
(l) the organization of farm enterprises around corn production for sale 
or for farm feeding with limited or no use for forages, and difficulty or 
inability to reorganize the farm enterprises to use more forage; (2) dif­
ficulties arising out of present rental arrangements, including the lack 
of landlord cooperation; (3) the pressure of debt, high operating expenses 
and high living costs, and the reluctance of the operator to reduce his 
equity position by borrowing additional capital; and (4) a short term of 
interest in the farm, or, uncertainty of long tenure. The number of acres 
operated was also an important factor when taken in combination with other 
factors. 
Over 70 per cent of the operators interviewed objected to the high 
forage rotations which were sxiggested as a means for reducing soil losses 
to the permissible loss rate of 5 tons, llearly 60 per cent objected to 
the terraces which were recommended in an alternative plan in which the 
amount of forage was reduced somewhat. Both terraces and high forage 
rotations were rejected by 47 per cent of the operators. 
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Prey calculated a soil loss rate for each fars "based on present land 
use. He found that nearly half of the farms in the area were losing more 
than an estimated 20 tons of soil a year from each acre through erosion. 
The loss on the average farm was estimated at 20,8 tons per acre while 
losses for all farms ranged from 0,2 tons per acre to 68,5 tons per acre. 
Only 11 per cent of the operators he interviewed were using sufficient 
practices to reduce erosion losses to the public goal of a loss no greater 
than 5 tons per acre a year. However, nearly three-fourths of the opera­
tors believed that erosion was a problem on their farm. Tney believed 
that it was serious enough to warrant the use of more practices than they 
were then using. The extent to which they felt these additional practices 
were needed varied widely between farms. However, only in, 21 per cent of 
the cases were the farm operators thinking of going far enough with these 
practices to bring their loss rates down to the 5 ton level. 
Problem, Hypotheses and Objectives of This Inquiry 
John Dewey defined social research problems as those situations 
developing from actual conflicts or tensions in society or from existing 
needs or difficulties. The purpose of inquiry, then, is to find means of 
resolving these conflicts or in Dewey's words, establishing a "unified" or 
"determinant" situation. But the process of problem solving is an orderly 
one which must take into account the existence of a means-end continuum. 
"The conclusions of any special inquiry are subordinate to use in substan­
tiation and mattiration of methods of further inquiry," Ends-in-view, when 
attained, become means for the next plan of the inquiry. It is therefore 
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necessary to abstract from the "over all confusion smaller problems that 
can be handled one by one". Establishing the bounds of the problem is 
the function of the delimiting hypothesis.^ 
Determination of the causes of the problem is the next logical step 
before a solution is possible. The diagnostic hypotheses are the guides 
which suggest the conditions responsible for the difficulty. Once the 
validity of these hypotheses has been established remedial measures may 
be considered and tested. 
Problem 
The phase of the problem to which Prey liaited himself for the 
initial investigation of the over-all problem of soil erosion control, 
was that of explaining the gap between the existing erosion loss rate and 
the desired level, the penuissible loss rate of 5 tons per acre. He 
found the esplajiation for this gap in the existence of certain obstacles. 
He then demonstrated that most farm operators have erosion control goals 
of their own which they may be incapable of reaching. But these goals, 
even if achieved, woiild not bring soil losses down to the publicly desired 
level. 
The problem posed for this investigation is that of finding means to 
overcome those obstacles which are preventing farm operators from putting 
into practice those measures which would reduce soil losses on their 
farms (l) to the level which they themselves consider desirable; and (2), 
^John Dewey, Logic, the theory of inquiry. Sfew York, Henry Holt & 
Co. 1938. p. 101-111. 
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to the level which is considered to "be desirable in the public interest. 
The prohleia will be formlated more fully in the following delimiting, 
diagnostic and remedial hypotheses: 
Delimiting hrootheses 
If the public goal of soil erosion control is to be achieved on farms 
in western Iowa, means must be found first to overcome the obstacles which 
prevent farm operators from attaining that level of erosion control which 
they themselves believe is desirable. 
If further reductions in soil loss are to be made, it will be neces­
sary to determine why farm owners and farm operators do not consider the 
use of additional erosion control practices and, what difficulties would 
be encountered if the recommended ciianges in land use were made. 
Diagnostic hypotheses 
If erosion losses are to be reduced through the increased use of 
appropriate control measures, those socio-economic conditions which now 
prevent or hinder the adoption of such practices must be determined. 
Obstacle situations develop, or continue to exist because: 
1. yarm owners and farm operators are not aware of means already 
available which might be used to overcome these difficulties or objections.; 
2. Customary practices in sntal arrangements do not insure that 
there will be an association of benefits and costs in farm investments 
which adoption of erosion control measures would require. 
3. Off-site damages or benefits exist which cannot be associated 
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with the henefits or costs accruing to the user of the land so that a 
change fron present land use would not be economically feasible for him. 
4 .  The fana operator is not sufficiently secure in his e^ectations : 
I 
of tenure to permit the use of recommended practices which sight defer 
present income to a future period or require inrestments which would not 
yield sufficient returns during the limited period he was certain of con­
trolling the land to warrant them. 
5. The fara operator has neither the resources to carry out the 
type of farming system which would be required, nor the ability, nor per­
haps the desire, to obtain those resources. 
6. Price relationships are such that the recommended plans will 
maJce a system of farming necessary which is not the most profitable for 
the farm operator. 
Seduction inarosion, loss rates are made possible because of the 
tendency for the development of the positive, or success elements in that 
particular situation. These will be foTind to be the converse of the nega­
tive, or obstacle situations. 
Changes in the soil loss rates over a period of time will tend to 
substantiate the above hypotheses. Changes which lessen or eliminate con­
ditions which at one time were regarded as obstacles to the use of recom­
mended erosion control practices may be reflected in an increase in the 
use of erosion control practices and hence a lower soil loss. Situations 
in which an obstacle has developed will probably show a decrease in the 
use of erosion, control practices and greater soil losses. 
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Bemedial hypotheses 
If th.e welfare criterion is applied to soil erosion control and the 
objective of society is to bring about a reorganization of resources such 
that the welfare position of some is improved without reducing the welfare 
of others, three levels of responsibility for making the necessary adjust­
ments must be recognized: the private, the group, and the public. The 
limit of each level, assuming that all resources are employed in their 
highest use within the level being considered is the point at which mar­
ginal revenue and marginal costs are equated. Where situations ezist 
which prevent the accomplishment of the measure at the ^propriate level, 
rather than passing the responsibility of carrying out the measure on to 
the next higher level, the difficulties which have prevented its accom­
plishment should be resolved to permit action at the appropriate level. 
The use of a combination of measures at all three levels is required 
with possible measures to include the following:^ 
1. education and information on measures now available for solving , 
the problems involved; 
2. legislation to help reduce the uncertainties associated with 
land use investments; 
3. the use of incentives, loans with new features, and grants; and 
4. the use of the public powers of taxation, ea^jenditure, policing, 
and eminent domain. 
Greater detailing of these measures will be found in the discussion 
in Chapter 4. 
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Ob.iectives 
The oljjectives are: 
1. To determine the extent to vhich farmers have succeeded or have 
failed to reach their own goals and those of the public in the control of 
erosion and to determine the factors responsible for any changes. 
2. To determine whether farmers have established erosion control 
goals which are any nearer the public goals than they were in 1949. 
3. To determine more exactly the nature of the situations which the 
1949 investigation indicated were major obstacles to the adoption of ero­
sion control practices. This includes in particular the examination on 
rented farms of the landlord's economic position, his reactions to the 
suggested erosion control practices, and other attributes which might be 
expected to influence decisions to adopt or not to adopt certain practices. 
4. To determine, in those instances where obstacle situations have 
changed, the socio-economic factors responsible for change, and to deter­
mine the effect of such changes upon the rate of soil loss. 
5. To determine the efficacy of proposed measures for overcoming 
certain obstacles and reducing soil losses ajid to propose measures appro­
priate to private, group and public action that might be effective in 
overcoming such obstacles. 
6. To suggest how present measures for overcoming obstacles might 
be modified or improved, those additional measures which may be of value 
in overcoming obstacles, and how present efforts might be redirected to 
be inore effective. 
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Area of Staidy and Procediires Used 
The seriousness of the erosion prohlea in the Ida-Monona soil 
association area would "be enough to justify its selection for a study of 
this kind but the location there of a federal flood control project on 
the Little Sioux watershed aiakes its selection more desirable. She suc­
cess of this flood control project, which could cost well over ^ 16 million 
before it is completed,^  will depend upon the willingness of farm owners 
and operators in the area to adopt, to a considerably greater extent than 
they do now, those land use practices which reduce soil erosion and retard 
water run-off. 
The selection of the area for research came as a follow-up to a study 
of land use and the erosion problem conducted by staff members in research 
and extension teaching at Iowa State College and representatives of the 
United States Department of Agricultuxe agencies haring an interest in 
2 the problem. 
•^ he little Sioux watershed is one of eleren watersheds in the nation 
on which Congress has authorized flood control projects. Secent estimates 
place the total cost of the project at ^ 16,598,340. U. S. Department of 
Agriculture. Agricultural statistics 1952. Washington, D.C. U. S. Govt. 
Print. Off. 1952. p. 781. STearly |4 million has been expended or 
awarded in contracts on the project to date, according to George Lamp, 
project supervisor. He estimates, however, that little more than 5 per 
cent of the work planned has been completed. George E. Lamp. District 
Conservationist. Soil Conservation Service. Sioux City, Iowa, [inter­
view] March 12, 1953. 
2 
John F. Timmons and others. Teamwork toward better land use and 
soil conservation in western Io«fa. Iowa Agr. Exp. Sta. Special Eeport 
Ho. 4. 1950. 
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Area of study and sample 
The Ida, Monona, and related soils cover an area of over one million 
acres in western lowa.^  A fringe of bluffs separates the area from the 
Missouri Eiver and its bottoms. She soil area merges with the Marshall 
soils to the east and the Galva-Primghar-Sac soils to the north and east 
as the topography becomes less steep. It extends in a north-south direc­
tion from the southern part of Plymouth County to the lowa-Missoxiri state 
line. 
Although this area has been fully settled and under cultivation for 
less than 80 years, erosion has made rapid strides. Grullying is severe 
and widespread and sheet erosion, while less obvious, is also extensive. 
As a result, farming efficiency has been reduced, access to fields has 
been made more difficult, and an increasing area of waste land is being 
created. The cost to the public and to other farmers is also of concern. 
The construction and maintenance of roads and bridges in the area axe 
more costly than in other areas of Iowa where topography is somewhat com-
parable.^  Eun-off from the hills drains through the productive bottom 
lands, frequently flooding them and destroying crops. On the Missouri 
bottoms, where drainage is necessary, the siltation of drain^ e ditches 
is a constant problem. 
h^e soil mapped as H^ burg, occurring on the bluffs in the area, 
was exluded before a sample was drawn. 
Simmons and others, op. cit,, p. 17-18. 
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The erosion pro"blein here grows out of the combination of steep slopes, 
which are heavily cropped to corn, heavy rainfall during the early growing 
season when vegetative cover is poor, and a soil with a low clay content 
which makes it difficult to maintain a structure that will resist erosion. 
There are an estimated 4,800 farms in the area. Limited resources 
restricted the study in 1949, and the present study, to a saaple of these 
farms. The sampling procedure devised for the study yielded 48 sections 
of land, or sampling units (S'igare 1) Observations were sade on 144 
? 3 farms. The landlords of the rented farms were also interviewed. 
F^rey, op. cit., p, 952-953. 
I^nterviews were taken with all operators on all farms but one. 
That farm lay idle for the crop year of 1952. It was listed for sale and 
the owner, an unmarried woman who had made her home there, had moved and 
could not be contacted. Information from neighbors and observations on 
the farm provided sufficient information to permit an estimate of the soil 
loss, 
2 Information on the owners of twelve farms was not obtained. Four 
landlords were out-of-state residents. One owner had recently moved from 
the community in which the tenant said he lived and persons contacted 
were uncertain as to his present address. One owner was absent for the 
summer on vacation. Six farms were in the process of estate settlement 
v/ith no one in position to speak as owner. Pour of these farms were on 
the market for sale. 
In several instances the landlord interview was conducted with a 
respondent >dio was not well enough acquainted with the problems of the 
farm to answer the questions. In most of these instances the respondents 
were widows and a son or son-in-law operated the farm and made most of 
the decisions himself. Typical of the answers in such an interview was 
the query,, "Well, what did my soa-in-law say when you asked him that ques­
tion?" 
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'awford Mononi 
Shelby 
lont 
Figure 1. Western lowa Bhowing the approximate location of 
the Ida-Monona soil area and the sampling tmita 
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Evidence obtained 
Since one of the major objectives of the study was to obtain a jaeasure 
of the effect of socio-econoiaic changes upon soil loss, the sample of farms 
used in the previous study in 1949 of obstacles to soil erosion control was 
retained for this investigation to provide the bench mark necessary for an 
analysis of change. 
The evidence required for testing the hypotheses was obtained by 
interviewii^  the operators and owners of the farms in the sample. Each 
respondent was shown two plans which had been prepared for his farm and 
which hEid been designed to limit erosion losses to the annual five ton 
permissible loss.^  The respondent's reaction to the various practices 
recommended in the plans was noted and compared with the reactions given 
in 1949, The reason for any change in the operator's attitude toward the 
practices between 1949 and 1952 was ascertained. 
Information on tenure status, farm size, major income enterprises, 
acres in row crops, and where applicable, lease type and rent paid, amount 
of borrowed capital, amoxint of terracing and contouring done, and the major 
obstacle conditions on the farm were abstracted from the 1949 interview 
record prior to the interview. The cropping situation and land use prac­
tices by fields for 1949 were also indicated on the interview question-
T^hese plans were the same plans which were prepared for and used in 
the 1949 study. A typical set of these plans is shown, with the accom­
panying maps, in the research bulletin reporting that investigation. 
Prey, op. cit., p. 1002-1005. 
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uaire. TMs information was shown on a small outline map of the farm. 
The 1952 situation for these areas of inquiry was determined in the inter­
view. 
The operator was questioned in greater detail concerning the factors 
responsible for any change that had taken place. If no change had occurred 
"but the present conditions were an obstacle to the adoption of the erosion 
control raeasures suggested in the farm plans, inquiry was made to learn 
•what particular difficulties were involved and why the obstacle situation 
could not be overcome. In those instances in which the obstacle situa­
tion had been partially, or completely, overcome, the factors making this 
possible were sought. 
Analysis of data 
Soil loss rates were computed for each farm based upon information 
obtained in the interview.These loss rates were compared with the soil 
loss rate that had been computed for the farm based upon the 1949 situa­
tion. The difference between the two rates was designated as a plus 
change if it represented an increase in loss over 1949, or as a minus 
change if it represented a decrease. There were also several instances 
S^oil losses were computed using the system of factors devised by 
Browning which take into account, and weight the various physical factors 
of which erosion may be said to be a function: soil structure, amount of 
organic matter, vegetative cover as expressed in terms of rotations, use 
or non-use of contoioring and terracing, degree of slope, length of slope, 
and extent of previous erosion. The weight given each factor varies with 
the circumstances in each situation,but is based upon experimental data 
for the particular condition found. The product of the factors represents 
the estimate of the amount of soil lost from an acre in one year given 
normal weather conditions. Iowa State College. Dept. Agronomy. Browning's 
erosion factors. [Mimeo.] 1948. 
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in. which the computed losses were the same for both years giving "no 
change" observations. The farms were then grouped according to whether 
the different obstacle situations had changed for the "better, had stayed 
the same, or had "become more of a pro'blem. Group means for the change in 
soil loss were computed and compared using the statistical technique of 
analysis of variance to detennine whether there was a significant differ­
ence in the change in loss rate between the groups. 
fhe data, however, contained confounding factors. As might be espected, 
changes tending to facilitate the adoption of erosion control practices as 
well as changes tending to obstruct the adoption of such practices could 
often be found in the same farm situation. Abstracting one attribute at a 
tise from the total situation and comparing the change in the attribute 
with the chaiige In soil loss produces a misleading impression of the true 
situation. A weighting of the attributes and then their simtiltaneouB con­
sideration appears to be the only solution for such a problem. A simple 
weighting system was tried, where more than one obstacle situation changed. 
A positive or negative weighting unit was given each change in obstacle 
situation, depending on the direction of the change. Ihe algebraic sum of 
the weights determined the grouping of farms for analysis of variance. 
The test indicated that the changes in soil loss between groups were not 
significantly different at the 5 per cent level of probability. 
So overcome these difficulties in the analysis of the limited data 
which were available, the group-case method was tried.^  The group-case 
A^ discussion of this method is contained in Leonard A. Salter, Jr.'s 
article. Cross-sectional and case grouping procedures in research analysis. 
Jour. Jarm Economics 24:792-805. 1942. He used the technique in the 
research bulletin, land tenure in process. Wis. Agr. Exp. Sta. Ses. Bui. 
146. 1943. 
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method permits a limited amount of generalization, depending upon the 
number of cases which are similar enough in the various attri"butes to "be 
grouped. At the same time it preserves the relationship of the various 
factors in a farm situation which together help to determine whether or 
not a farm operator will adopt certain erosion control practices. 
Confounding factors of another type were also present in the study 
which made direct comparisons with the 1949 situation impossible without 
first making certain adjustments. The difficulties were introduced with 
the changing of operators on the sample farms and with the changing in 
size of ownership and operatorship units which brought new tracts of land 
into the sampling unit or removed tracts from the sampling unit.^  
The question of what influence, if any, the 1949 interview had had on 
the operators who were interviewed again is important recognizing that 
attitudes may have been changed by the interview. One operator, in 
explaining why he had made certain changes, specifically indicated that 
the previous interview had started him thinking on the matter and he had 
made up his mind to try the practice. Others may also have been influ­
enced but did not indicate it. A test was made to determine whether there 
was a significantly greater difference in soil loss change on farms where 
the same operator was interviewed in 1949 and 1953 than those farms where 
I^n three instances a tract of land which had been operated as a 
separate unit in 1949 had been consolidated with another farm (two of 
these consolidations took place within the sampling imit), and in two 
other instances, tracts of land which had been operated as one farm in 
1949 were being operated as two farms in 1952. Additional land from 
outside the sampling unit was added to eight farms by either purchase or 
rental while ten farms lost land to outside the sampling unit. 
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the same operator was interviewed each year. Although, as Tahle 1 indi­
cates, the difference hetvfeen the two groups was small enough to have heen 
caused by chance alone, it is noteworthy that there was less variation in 
soil loss among the operators who had been interviewed before than among 
the new operators. 
Table 1. Operators interviewed both in 1949 and 1952 and 
operators interviewed for the first time in 1952 with 
corresponding changes in soil loss for the farms 
they operated 
a Change groiap Operators interviewed Soil loss change 
(Uo.) of subgroup) (tons per acre) 
Old operators 106 
Soil losses increased 47 44.3 6.3 
Soil losses decreased 55 51.9 -8.5 
Ho change 4 3.8 
Average change -1.6 
Hew operators 37 
Soil losses increased 22 61.1 7.6 
Soil losses decreased 15 38.9 -14.4 
Ho change 0 
Average change -1.2 
Average change, all farms -1.5 
D^ifferences in soil loss change are not significant at 5 per cent 
level of probability. 
When both operator and physical and economic factors change, a con­
fusion is introduced that is difficult to handle. It was avoided in part 
in the statistical analysis by examining the situations involving operator 
changes apart from those in which the operator had not changed. 
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Changes in farm size were handled in the following manner. Where 
farm size decreased, the 1952 situation was used as the "base and a soil 
loss for 1949 was re-calculated which excluded the land which had dropped 
out of the farm since then. Where a tract of land came into the fam 
from outside the saapling unit, it was not used in calculating the soil 
loss for 1952. If it came froa within the sampling unit, it was used and 
the 1949 soil loss was adjusted to show what the loss vrould have "been. 
then if the tract had heen part of the farm. These adjustments adsiittedly 
have weaJniesses "but are necessary if comparisons are to be made. 
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EXTEUT ASD MITOKE OF CHANGES II LA33D USE, 
ESOSIOI lOSSES, AHD EEMTED MCiXDES 
While the concern of this investigation is vd.th the manner in which 
land is used, this should not ©"bscure the fact that the higher end which 
is sought is the attainment of a use of land vhich will best senre the 
needs of the people. What this use is can he determined only after they 
have made their wants known through the market mechanism and, in a demo­
cratic society, through the policy declarations and acts of their govern­
ments. 
Land Use in Process 
The needs of man change "bo^ ih quantitatively and qualitatively. If 
they are t;o "be served adequately, land use must also change. An optiaoH 
system of land use can be determined to meet the requirements of a par­
ticular period of time, but it may be quite different from that use of the 
land which satisfied the needs of the people in the preceding period. 
Some changes will be aade in response to the new conditions quite 
soon. With other conditions there will be response lags of various magni­
tudes, for as a system of land use develops, certain patterns of action 
and certain attitudes and responses to particular situations become estab­
lished through repetition.^  These are difficult to change when new 
S^. T. Ciriacy-Wantrup. Resource conservation economics and policies. 
Los Angeles, University of California Press. 1952. p. 89, 126-127. 
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situations replace them in which the old behavior patterns are no longer 
appropriate. While these old patterns exist, they present an obstacle to 
the complete adoption of the new system of land use. 
In this section of the chapter the situations from which the present 
land use problem have developed will be considered briefly in historical 
perspective. The remainder of the chapter will deal with those soil loss 
changes which have occurred between 1949 and 1952 on the sajaple of 144 
farms drawn from the Ida-Monona soil area. The land use changes and the 
socio-economic changes, which have also occxtred on these farms, will 
then be examined in an effort to detect any fundamental shift in land use 
either away or toward the land use goals for the area. 
Historical perspective 
Iowa farmers have not always been the great producers of corn that 
they now are, nor has corn always been the major crop in the state. Econ­
omic considerations largely determined the place of wheat as the principal 
crop in Iowa until after the Civil Var.^  It was a cash crop that the 
pioneer farmer could be relatively certain would "be successful. Its labor 
and capital requirements were low and an abundance of natural fertility 
could substitute to a large extent for these scarce factors. Further, it 
was a crop which could be marketed with a minimum of difficulty at a time 
when the rivers were the mainstay of the primitive transportation system. 
There was also an effective foreign demand for wheat to absorb the increase 
E^arle D. Eoss. Iowa agriculture: an historical survey. Iowa City. 
State Historical Society of Iowa. 1951. p. 46, 51. 
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in output for which the prairie states were responsible.^  Until the land 
was fully settled and the holdings of absentee owners were occupied,there 
was also an abundance of free pasture which helped make the grazing of 
2 
cattle and sheep, neither of which required imxch labor, profitable. 
The character of Iowa agriculture began to change, however, with the 
advent of the railroads, the competition from the new wheat and range 
lands farther west, and the recognition of the peculiar adaptability of 
the region to corn growing. Iowa farmers responded to the changed acon-
omic and technological situation with a shift from wheat and grazing to 
the production of corn and hogs and the fattening of cattle shipped in 
from the western ranges. 
£. D. Boss notes that from the earliest years of settlement land was 
regarded as a speculative venture rather than as an investment of a perma­
nent nature.'^  This attitude was sustained by the rapid increase in the 
price of Iowa land, even in the face of the agricultural depression which 
followed the Civil War, a period dtiring which land values in eastern 
Unixed States and in Europe were declining, and when free land was yet 
5 
available. 
The steady rise in land values did not assume speculative proportions 
until 1900, according to Lindsey. The improvement in agricultursGL price 
llbid, p. 56. 
I^bid, p. 68. 
3lbid, p. 71-81. 
•^ Ibid, p. 49. 
5 Adrian H. Lindsey. The nature and causes of the growth of Iowa land 
values. Unpublished Ph. D. Thesis. Ames, Iowa. Iowa State College 
Library. 1929. p. 129-132. 
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relationships during the period of 1900 through 1920 and the optimism 
which this engendered were soon capitalized into the price of land. From 
the time that the state had been opened for settlement until 1920, it had 
been possible to realize important capital gains if the land was held any 
period of time. Those gains were the largest dxiring the last twenty years 
of the period and were large enough to convince a farm owner that no 
matter how the land was farmed, it would always be worth more than he 
paid for it when he wished to dispose of it.^  
The stage was set for the next development in Iowa's agricultural 
history—the disasterous deflationary period which followed in 1921. 
Farm prices dropped sharply. Obligations assumed during the inflationary 
period and continuing high operating costs created a burden that caused 
p 
many to mortgage their farms and to lose them later. Twenty years of 
depressed prices with one period of extreme drought smd widespread crop 
failures passed before these costs were liquidated. To liquidate these 
debts, as well as to provide the barest living dioring the depths of the 
depression, farmers increased their com acreage until in 1932 it was 
l^and values showed an increase of 66.7 per cent from 1890 to 1900 
but Lindsey interprets all increases before 1900 as part of the adjustment 
process which was necessary to bring the earning powers of the land into 
adjustment with other farming areas. The speculative land values appeared 
when values increased by 104.2 per cent from 1900 to 1910 and by another 
127,6 per cent in the next ten years. Ibid, p. 130. 
%arm mortgage debt rose to a peak in 1923 of §1,685,394,000, an 
increase of 137.2 per cent from 1915. Fifty-one per cent of Iowa farm 
land was mortgaged in 1924 as compared with 38 per cent in 1915. V. Gr. 
Murray and B.. L. Oarlock. Farm mortgage debt in Iowa. Iowa Agr. £3^ . 
Sta. Current Economic Series fieport Ko, 6. 1927. 
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more than 109 per cent of the average acreage for the period 1920-1929. 
The price of corn in 1931, however, had "been less than 58 per cent of the 
price of the earlier period.^  The larger the corn acreage, the greater 
was the erosion hazard, "but the land had to be used intensively in the 
absence of public action to relieve the economic pressures on farm owners 
and operators. 
The farm programs of the federal government eased this situation and 
the defense and war period changed the pictvure completely. It was not 
until 1950 that it became necessary to reimpose corn, acreage allotments. 
But with the outbreak of hostilities in Korea in the same year, the situa­
tion changed and it soon became desirable to increase output and to 
p 
accumulate "strategic reserves" of corn. 
Hot to be overlooked are the more recent technological developments 
which continue to shape land use in Iowa. These advances have reversed 
the earlier situation in which land substituted for capital and labor in 
production. With improved crop varieties and the production techniques 
which have been developed, capital inputs now tend to substitute for labor 
and land. Mechanization makes larger farm xznits possible and creates a 
demand for them. As a resizlt, there are fewer but larger farms. 
Thus, changing economic, institutional and technological conditions 
in different periods of Iowa's history have brought about changing patterns 
4able A, Appendix A, shows the comparative emphasis that was placed 
upon corn in the early 1930's before acreage control programs were put in 
operation in 1933. 
F^rancis Kutish. 1951 Fall feed and livestock situation. Iowa Farm 
Science. 6:45-46. 1951. 
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in land use. In turn each has had an effect on land use in the periods 
that followed and the problem of erosion control today is in part the con­
sequence of past land use and the inheritance of attitudes and customs 
from earlier days. 
Because the framework within which land is used is dynamic, static 
recomendations cannot succeed in bringing about changes either in erosion 
loss rates or the use of land, aecoaanendations must be continually 
appriased in light of changliag conditions. Of greatest importance are 
trends in the tenure situation with the changes in the proportion of 
owners to tenants, changes in customs and laws associated with land ten­
ure and, trends in the transfer of farm property; the supply and demand 
situation with regard to farm commodities and the relative position of 
agricultural prices and incomes in the economy; technological changes; 
and variations in the natural environment such as weather, insects and 
diseases. 
Changes in rate of erosion loss 
The period which this study covers is too short to permit the deter­
mination of important trends in soil loss rates from the data derived 
from the investigation. The various factors under consideration in the 
study are at work simultaneously, developing forces capable of increasing 
soil loss rates as well as decreasing them. The evidence from this analy­
sis cannot show conclusively which forces are currently predominant, what 
the general tendency is, or what it will be in the future. But with the 
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evidence that is available and a "better understanding of the changes which 
are taking place and the reasons for these changes, insight sjay "be gained 
from which predictions could he made. 
Rates of soil loss calculated on the 144 farms sampled from the Ida-
Monona soil association area in 1952 when compared with the losses calcu­
lated on the same farms in 1949 were little different. There was a 
difference of 1.5 tons per acre in the means with the 1952 rate of soil 
loss the lower of the two at 19,8 tons per acre a year.^  The nodal group 
in the frequency distribution of the rate of loss was higher "by 5 tons in 
1952 than in 1949 (^ igiire 3).^  
Ohfo cu3inilative percentage distributions of farms showing loss rates 
for 1949 and 1952 which are less than a stated amount point up the impor-
3 
tant changes that have come about. Thus, it will be seen from Figure 3 
that whereas there were more farms with annual soil loss rates less than 
slight change was made in the method of calculating soil loss 
rates from that used previously in the case of land in permanent pasture 
that was wooded and hsid never been under cultivation. In this study that 
land was excluded from the soil loss calculations and to obtain compara­
bility with 1949, the soil loss was re-calculated on those farms from the 
1949 data, The over-all change was slight although in some cases it was 
higher by more than 5 tons per acre. The mean loss calculated originally 
from the 1949 data was 20,8 tons for the farms in the sample. Ee-calcu-
lated, excluding land that was no longer in the sample, it was 20,1. The 
final calculation, which excluded the pasture land gave a mean in 1949 of 
20,3. 
%he data accompanying Figure 2 will be found in Table C, Appendix A. 
h^e data accompanying Figure 3 will be found in Table D, Appendix A. 
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Figure 2 ,  Frequency distribution of 1949 and 1953 soil loss retee on 144 farms from the 
Ida-Monona soil aaeociation area of western Iowa. 
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Jigore 3. Cxanalative distrilmtion of farms with erosion losses less 
than the stated loss, comparing 1949 erosion loss rates 
with 1952 erosion loss rates. 
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10 tons la 1949 than in 1952, there trere more f&rms in 1952 which had 
R-nnwftt soil loss rates less than 20 tons, with greatest differences being 
at the higher loss levels vtiere farms mth these loss rates Trere less fre­
quent in 1952 than in 1949» 
Most of the changes in soil loss rates "were small, 6So8 percent of 
them being less than 10 tons, and the frequency distribution of the changes 
in loss rates isere such as to create the impression that the situation 'was 
a. static one (Figure 4). But the frequency distribution of the loss 
rates theiaselves (Figure 2) and the cumulative distribution of soil loss 
rates (Figure S), Tshich compare the 1943 and the 1S52 situations, have 
directed attention to the fact that the larger changes in soil loss rates 
have not been randomly distributed among the fams in the sample. This 
is further demonstrated by Figure 5, which indicates that the greatest 
decreases in soil loss rates on a group basis have come about on those 
farms -sshich had some of the heaviest soil losses in 1949 while those farms 
Tsith the lowest losses in 1949 actually had, on the average, small increases 
in the soil loss rate. 
An analysis of variance computed on these data indicates that 84.8 
percent of the variance of the soil loss changes for the sample can be 
2 
explained by grouping farms according to their 1949 soil losses* 
T^he data accompanying Figure 4 -will be found in Table Appendix A, 
Significant at the 5 percent level. 
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Figure 4. Frequanoy diatril)ution of changes in soil loss from 1949 to 1952. 
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The evidence from both the 1949 and 1952 stiidies calls attention to 
differences in the extent to which farm operators are controlling erosion 
and the extent to which it votild oe desirable, from the puhlic point of 
viev to control erosion. Accepting the 5 ton soil loss as the highest 
permissible loss consistent with the public interest, the gap to be bridged, 
taking the mean soil loss of all the farms, is a reduction in the nTmna.! 
soil loss of s^ proximately]5 tons per acre. 
Changes in cropping 
She investigation of changes indicates that little over-all chaage 
in the cropping system took place during the four year period, 1949-1952 
(Figure 6). The break between grain crops and forage crops remained 
approximately the same throughout the period with an average of 64,6 per 
cent of all crop and pasture land in corn and small grain. The soil 
erosion control plan which reconmended the use of terraces would have 
resulted in but 40.2 per cent of the crop and pasture land being devoted 
to grain crops while the plan in which no terraces were used would have 
reduced grain production to 23.8 per cent. 
The effect of corn acreage allotments, which were in force in 1950, 
is evident. Corn acreage on the farms studied was reduced by 9,2 per cent 
from 1949.^  The reduction in corn acreage, however, was taken up by small 
l^owa farmers as a whole cut corn acreage by 14 per cent in 1950 in 
response to the acreage control program goal of a 19 per cent reduction. 
Fanners who normally sell all or a major part of their corn crop were more 
likely to comply with the acreage allotments to teike advantage of the loan 
privileges and price guarantee. Farmers who normally feed all the corn 
they raise and buy corn in addition were more likely to stay out of the 
program. Francis Eutish. Farm outlook. Iowa Farm Science 8:128. Feb. 
1950. U'. S. Department of Agriculture, Agricultural statistics. 1951. 
p. 38. Also, Table A, Aj^ endix A. 
44 
39.7 
23.2 
P L A N  PLAN 
PERCENT OF TOTAL CROP AND PASTURE LAND 
i949 
ni l ' i i j :  
!7 .7  17.5 i  M > •  t  < > 
16 .9  17.6  
1950 1951 
A C T U A L  L A N D  U S E  
7.8 
8. 
1952 
R O W  C R O P S  
SMALL GRAIN 
ROTATION HAYS PASTURE 
PERMANENT PASTURE 
Figure 6. Becoansended land use and actual land use from 1949 throia^ 
1952 on 144 farms in the Ida-4ionona soil association area. 
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grain offset in part "by a 7.1 per cent reduction in rotation hay and 
pasture. The explanation for this may "be that corn went onto land that had 
been in hay and pasture and that a part of the small grain crop increase 
was for the ptirpose of providing a nurse crop for new seedings. The 
development of the Korean situation, which "brought to an end acreage con­
trols, set counter-adjustments in motion so that by 1952 the over-all 
situation with regard to cropping was nearly as it had been in 1949. 
The per cent of cropland in corn on individual farms differed con­
siderably from the sample mean each year. The coefficient of variation 
computed on the per cent of farm land in corn averaged 38.4 per cent for 
the fOTir years.^  Some farms exhibited wide variation from year to year 
q 
in the per cent of farm land in corn. One rented farm (farm 75) which 
had had a different operator each year, had corn successively on 66 per 
cent, 45 per cent, 73 per cent and finally, on none of the farm land. 
The present operator, who lives on another farm which he owns and operates, 
h^e coefficients of variation are as follows: 
The coefficient of variation is computed by dividing by the standard 
deviation for the proportion of cropland in corn on the farms in the sam­
ple by the average proportion in com for the sample. The statistic 
indicates the manner in which the observations for each year are grouped 
around that year's mean. Thus, the greatest variation occurred in 1952 
with two-thirds of the observations being expected to fall within the 
range of from 62.6 per cent and 137,4 per cent of the average proportion 
of cropland in corn. The least variation occurred in 1950, indicating 
the effect of the acreage allotment program. 
figure 9, page 102, shows all farms by code number on which soil 
loss increases or decreases were greater than 5 tons. 
1949 34.45S 
1950 31.15^  
1951 36.4^  
1952 37.45^  
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found the farm in such an eroded condition that he left the roughest por­
tion idle and seeded the remainder of the farm to oats and sweet clover. 
Sight farms on which the operators had had an average of 45.6 per 
cent of their cropland in corn in 1949, had com acreages that were less 
than 25 per cent of the cropland in compliance with corn allotments in 
1950, ?or the next two years, however, the corn on these farms averaged 
39.3 per cent of the farm land. Similarly, although operators on ten 
farms had "begun since 1949 to use rotations which gave them forage crops 
on 30 per cent or more of their cropland, the operators on 20 farms, which 
had "been using such rotations in 1949, were no longer following such 
rotations in 1952 (Tahle 3). 
Changes in practices 
The most pronoujiced changes from the 1949 situation were those which 
came about with the adoption of practices other than rotations. Oontoxir-
ing continued to "be the most widely accepted practice of all the recom­
mended measures for reducing losses from erosion. While 65 per cent of 
the farm operators reported that they were contouring, at least part of 
the land they farmed, some question remains as to the extent to which the 
contouring reported conformed to the standards for contouring established 
"by the conservation agencies of the government. The practice of 
farming across the slope, but not necessarily with the contour, is becom­
ing more common in the area and is referred to as contouring by some 
farmers. Others who start out with the intention of contouring sometimes 
modify it to the extent that their rows are running up and down some of 
the slopes rather than following the contour. 
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The contOToring reported in Table 3 does not necessarily mean that all 
fanning operations are cond^ lcted on the contoxir on those farms. Many 
times it is an indication that only the corn has been planted, and hence, 
cultivated, on the contour. Plowing and other seedbed preparations may 
not have been done on the contour.^  It is possible then that the erosion 
losses calculated in this study iinder-estimate the true losses to the 
extent that full credit is given to contouring for reducing soil losses 
where the practice is not properly employed. 
Coannercial fertilizers gained more new users than any of the other 
practices and showed the second largest percentage gain. Fertilizers 
were used for the first time by 47 farm operators, an increase over pre­
vious use of 77.0 per cent. 
Terracing, although the number of new users was relatively small, 
showed the largest percentage change. With terraces installed on ten 
farms where none had been used before, the practice laade a gain of SO per 
cent in adoption over the 1949 situation. The practice of contour listing, 
in use on only a small number of farms in. 1949, was foimd on fewer farms 
in 1952. There was a moderate increase in the use of grassed waterways 
but the practice was still used by only a minority of farm operators. 
There was a decrease in the use of high forage rotations. Table 2 shows 
the over-all change in the use of these practices in percentage terms. 
W^here it was possible to determine that the "contouring" reported 
by the operator was little better than farming up and down hill, it was 
not recorded as contouring. However, a large part of the interviewing 
was done before and diiring the com planting season, making it necessary 
to take the operator's word in most instances that he was contouring. 
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Table 3 reveals the extent to which the increased use of certain 
practices on some farms has "been offset by the decreased use of the prac­
tice on other farms, and the extent to which the new users of a practice 
have "been offset by operators on farms where the practice was used in 1949 
but who are no longer using the practice. 
Table 2. Comparison of the extent to which 144 farm operators 
in the Ida-Monona soil area were using certain practices 
recommended for erosion control purposes in 1949 and 1952 
Parms on which 
Eecommended practice practice 
recojniaended 
Contouring 100 
Grassed waterways 100 
High forage rotations 100 
Commercial fertilizers 98 
Terraces 91 
Contour-listing 20 
Farms on which practice Change in 
recommended were using use, 1949-
it at least in part 1952 
1949 1952 
"1 ? ? 
50 65 +28.7 
33 46 +39.4 
32 25 -21.7 
34 60 +77.0 
15 27 +80.0 
17 13 -23.5 
Farmers' Erosion Control Soals 
The operators who were interviewed in 1949 were asked if there were 
practices which they believed should be adopted or used to a greater extent 
in an effort to reduce erosion losses on their farms. Many of them indi­
cated that some practices would be desirable. VJhen these farms were 
revisited in 1952 it was possible to determine the extent to which these 
Tatle 3. Use and changes in use of ei'osion control measures 
on 144 farms in western Iowa, 1949-1952 
Practice 
Practice 
used for 
first time, 
1952 
No chJmge 
from 1949 
in use 
Used in 1949, 
increased 
used, 1952 
Used in 1949, 
decreased 
use, 1952 
Used in 1949, 
no longer 
used 
Total farms 
using prac­
tice to some 
extent, 1952 
No. i No. i No. No. 5^  No. i No. i 
Contouring 30 20,8 44 30.5 7 4.9 12 8.4 10 6.9 93 64.5 
Terracing 10 6.9 20 13.9 5 3.5 None None 35 24.2 
Contour-listing 2 1.4 2 1.4 '.Hone None 2 1.4 4 2.8 
Grassed 
waterways 14 9.7 36 25.0 16 11.1 None None 66 45.8 
Commercial 
fertilizers 47 32.6 24 16.7 14 9.7 None 9 6.3 85 59.0 
Gully control 
structures® 2 1.4 45 31.2 12 8.3 1 0.7 3 2.1 59 41.0 
High forage 
rotation?' 10 6.9 1 0.7 16 11.1 9 6.3 20 13.9 36 25.0 
6t Includes concrete structures tut is predominantly small earthen dams. 
D^efined to mean rotations in which 30 per cent or more of the cropland is in forage crops. 
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practices, for which the farm operators had recognized a need, had heen 
adopted or used. 
Bxtent to vhich 1949 goals attained 
Some operators who had indicated the desirability of using particular 
practices had carried them out, at least in part. Others, who had not 
mentioned a need for additional practices, had nevertheless used them. 
In fact, it is from this group of operators that much of the increase in 
the use of erosion control practices seems to have come.^  
Operators on 35 farms in 1949 considered contouring as a practice 
which was needed although they were not using it, or were using it only 
to a limited extent. The practice was adopted on 30 femns during the 
period up through 1952 hut 46,6 per cent of these adoptions took place on 
farms where the operator had not mentioned the practice. Only 26.6 per 
cent of the adoptions were made "by the operators who in 1949 had cited 
contouring as a goal to be attained. The remainder of the adoptions were 
made by operators who replaced operators interviewed in 1949. The situa­
tion is much the same for other practices, with the exception of gully 
control (Table 4). 
Operator turnover averaged 29,8 per cent on those farms on which one 
or more practices were mentioned as needed in 1949. This change in opera­
tors might explain a part, but not all, of the low rate of adoption among 
those mentioning the practices in 1949. The rate of adoption for all 
a^ble r. Appendix A. 
Table 4. Comparison of the extent to which erosion control practices have heen carried out 
on farms on which the 1949 operator indicated the need for the practice, and the 
extent to which the practice has been used on farms where the opei*ator did not 
mention it in 1949 and was not then using the practice 
Practice 
Farms on 
which 
practice 
mentioned 
All farms 
on which 
practice 
had "been 
Farms 
on which 
practice 
mentioned 
Operator 
turnover 
on farms 
where 
Practice mentioned 
and adopted, as per­
cent of all farms 
ad0T)tinK 
Practice not men­
tioned but adopted, 
as per cent of all 
farms adopting 
in 1949 adopted 
since 1949 
in 1949; 
adopted 
by 1952 
practice 
mentioned 
San\e 
operator 
Change in 
operator 
Same 
operator 
Change in 
operator 
No. No. € p fli /» % $ 
Contouring 35 30 21.6 35.1 26„6 10.0 46.6 16.7 
Terracing 27 10 7.4 18.5 20.0 10.0 40.0 30.0 
Grassed 
waterways 18 14 None 92.2 None None 71.4 28.6 
Commercial 
fertilizer 17 47 36.3 29.4 12.7 8.5 55.3 23.4 
ttully control 35 3 3.8 36.1 33.3 66.7 None None 
High forage 
rotations 16 10 None 37.4 None None 90,0 10.0 
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practices coia"bined among those mentioning the practice in 1949 averaged 
only 11,3 per cent. And if those farms on which the operator was already 
using the practice hut was intending to increase its use are considered, 
the situation is still no different. In every instance the greater pro­
portion of the increases were made on the farms where the practice had 
not been jaentioned.^  
Farmers* goals in 1952 
Farmers' goals as detenained in 1952 are shown in Figure 7. The 
Gusber of farms on which practices were not "being used, but which the 
operators considered essential to an effective system of erosion control, 
is shown as an extension of the number of farms now using the practice. 
However, as has been pointed out, this does not indicate that the current 
practices or the goals if adopted are, or would be, used to the fullest 
extent possible. 
After the farm operators specified those erosion control practices 
that they considered necessary on their farms, they were asked whether 
they intended to start using these practices within the next two years. 
Some of the operators, including those who were then using practices 
which they believed should be increased indicated that under existing 
conditions it would be difficult or impossible for them to carry out the 
practices they named (Table 5). 
a^ble F, Appendix A. 
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Jigure 7. Number of sample farms for which given practices were recommonded, used in 1949, used in 
1952, and where not used in 1953, that cited the practice as needed. 
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If all of the practices that were listed in 1949 as "being desirable 
and necessary for the control of erosion had been in use to the extent 
which the farm operators believed they were needed, erosion loss rates 
for 1949 would hare average 15.6 tons per acre on the seaaple faxms. Simi­
larly, if the practices mentioned in 1952 had actually been in effect in 
Table 5. Parms on which certain practices were mentioned as 
desirable and on which the use of such practice is not 
possible because of an obstacle situation 
Practice Farms on which Farms on which practice men-
operator mentioned tioned where obstacle exists 
practice All farms Farms on which 
practice never 
has been used 
liTo. $ 
(all farms) 
ITo. lo. 
Contouring 31 21.6 8 5 
Terracing 46 32.1 9 6 
Grassed waterways 54 37.8 4 4 
Commercial fertilizers 26 18.2 4 3 
Gully control 43 30.0 9 7 
Increased forage 
in rotation 24 16.8 6 4 
1952, the average rate of loss for the farms in the sample would have 
been 15.5 tons per acre. This would have been approximately 5 tons less 
than the loss calculated on the basis of present land use. The differ­
ence between the goals for 1949 and 1952 is so small ihat it is not sig­
nificant. 
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There were farms on which a practice was indicated as a necessary 
practice in 1949 but "by 1952 it was no longer mentioned. This difference 
in attitude was due not only to the accomplishment of the particular prac­
tice hut also to operator turnover. Operators favorable toward a particu­
lar practice in some instances were replaced "by those who were not. 
The rate of adoption of the practice on those farms where it was no 
longer reported as a goal varied with the practice. It is shown in Tahle 
6 "below. 
Tahle 6. The rate of adoption of practices where they were 
mentioned as goals of the operator in 1949 "but were 
not mentioned in 1952 
Adoption rate among 
Practice operators not previously 
mentioning practice 
 ^
Commercial fertilizers 73.3 
Contouring 45.5 
Grassed waterways 33.3 
Gully control 17.6 
Terracing 15.4 
High forage rotations 8.3 
The practice of contouring was designated as a needed practice in 
1949 "by 24,5 per cent of the operators. By 1952 only 37 per cent of 
those who had mentioned the practice in 1949 still named it. However, 
the rate of adoption had been much higher among those who did not mention 
contouring as a goal again in 1952 than among those who did (Table 7.1, 
Appendix A). There was also an operator turnover of 35.1 per cent but 
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this was offset in part "by 10 per cent of the adoptions which were made 
"by the operators who replaced those favorable to the practice in 1949. 
Severtheless, operator turnover did account for some of the changes in 
goals as is indicated in iral)le 4. 
Offsetting partly the reduction in nuia"ber of farms on which the 
operators no longer indicated contouring as a goal are the farms on which 
the operators laentioned it for the first tine in 1952. Of the total, 
11,9 per cent of the operators were in this group. For all other prac­
tices, those operators mentioning the practice for the first time in 1952 
completely offset the nain"ber who no longer mentioned it, "bringing about 
increases in these goals over 1949. 
At least 58 per cent or more of the farm operators did not indicate 
that they felt that the various practices were required to control erosion 
on their farms in either 1949 or 1952. Vith half of the practices, it was 
often "because the practice was already being used to some extent. On the 
other hand, terracing, gully control and high forage rotations were prac­
tices in which the num"ber of non-users in this group exceeded the users. 
Only 11.9 per cent of this group had terraces, only 46.5 per cent were 
using gully control measures and only 22,7 per cent were using high forage 
rotations.^  
T^aljle G, Appendix A. 
57 
Changes in, farmers' goals in terms of erosion losses 
The average farm operator, however, has an erosion control objective 
in mind, although it may not coincide with the public objective. !Phe 
extent to which farm operators succeeded or failed by 1952 to reach the 
objectives which they mentioned in 1949 is shown in Pigure 8-^  The figure 
translates these goals into soil loss rates and shows how the goals for 
1949 and 1952 compare with the 1952 losses. The farms are grouped accord­
ing to the 1949 soil loss rates and group averages are indicated in the 
figure, 
Nine out of the thirteen groups of farms reduced soil losses from 
1949 to 1952, but, with the exception of one high-loss group, none of 
them reduced losses sufficiently to meet the goals mentioned in 1949. 
Eight of the thirteen groups set erosion control objectives in 1952 which 
wo^ lld not reduce soil losses as much as the 1949 objectives. While the 
average goal for the entire sample would reduce soil losses to 15.5 tons 
per acre, there is still a difference of 10.5 tons between it and the 
permissible loss rate of 5 tons per acre. 
Significance of Land Use Changes 
Offsetting changes 
The extent to which erosion losses are increased or decreased on a 
tract of land, assuming that weather conditions remain the same, will of 
T^he data accompanying Figure 8 will be found in Table H, Appendix A. 
SOIL LOSS 
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ACRE 
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1949 SOIL LOSS 
CLASSES 
NO.FARMS PER 
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1952 LOSS 
952 GOAL r~1 
0-49 5-9.9 10-14.9 20-24.9 25-299 30-343 35-39.9 40-44.9 45-499 55-59.9 
Figure 6> Average soil loss rates of farma in 1953 grouped by 1949 losses with comparisons to the 
average 1949 and 1958 erosion control objective of the group and the public objective. 
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course, depend upon the changes which have taken place in any or all of 
the following: the cropping system, the system of soil management, and 
the use of specific erosion control practices. While the amount of ero­
sion is determined by the combined use made of these practices and the 
extent to which each of the practices is used, it jnust be recognized that 
they are largely independent and need not be used in combination even 
though that may be the most effective way of controlling erosion. 
Q?he decision to use one practice may well be subject to different 
influences than those which determine whether or not another practice is 
used. This could mean the simultaneous increase in the use of some prac­
tices and a decrease in the use of others as shown in Table 7. 
On the 43 farms where instances of offsetting changes in practices 
were found, contouring and rotations were the practices most frequently-
involved in such changes. In twelve instances the increase in forage, 
while of some importance, was not sufficient to offset other less favorable 
changes and the soil loss rate on the average farm increased by more than 
6 tons. Tiifith contouring, which was increased in some nineteen instances, 
the restilt was much different. The soil loss rate was reduced by an 
average of 7.1 tons per acre even though there were other factors present 
tending to increase the loss rate. 
Tendencies toward increased use of erosion control measures 
Practices such as contouring, terracing, and grassed waterways do not 
have as much effect upon immediate production as a change in a cropping 
system or in the use of commercial fertilizer. Hotations in particular 
can be expected to respond more quickly to changes in economic conditions 
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Ta^ jle 7. Instances on 43 faxias in which a change of practices 
tending to reduce erosion losses was offset by practices 
conducive to erosion 
Offsetting practices 
Frequency®' Average soil loss 
change from 1949 
to 1952^  
Ho. % of 
144 farms 
tons per acre 
More contotirijig; less 
forage 16 11.1 - 6.3 
Better organic matter 
nanageinent; less forage 9 6.2 - 3.7 
More terracing; less 
forage 6 4.1 - 0.2 
More forage; less 
conto-oring 6 4.1 6.5 
More forage; poorer 
organic matter management 6 4.1 6.1 
More terracing; poorer 
organic matter management 4 2.8 3.0 
More contoxiriiig; poorer 
organic matter management 3 2.0 
-11.5 
Better organic matter 
management; less contoxiring 2 1.4 6.9 
•^Eighi; farms included twice. 
M^inas sign indicates that erosion loss was lower in 1952 than in 
1949. 
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than the practices ahove. The ideal situation would be one in which a 
flexible, rather than a fixed rotation, was followed with peak production 
of those crops which present a partictilar erosion hazard coining when 
prices are extremely favorahle for the crop and with a compensating reduc­
tion in acreage as demand falls off to "balance off the heavier soil losses 
during the period of intensive production.^  Economic fluctuations are 
likely to "be reflected to some extent in rotations and these variations 
will have an effect upon soil loss. 
Contoxiring, terracing, and waterways are all means of erosion control 
which run counter to the established patterns of farming and that reason, 
in addition to the fact that their effect on production is of a longer 
run nature, accoTints for their slower acceptance. The biggest obstacles 
here are of an institutional sort rather than economic. It seems reason­
able to expect that as the resistance to these practices is broken down 
and as they become a part of the customary farming practices, there will 
be little decrease in use. This phenomenon tends to be borne out by the 
present study. Considering only those farms on which the practice was 
being used in 1949 (Tables P, Appendix A), 27.4 per cent of farms showed 
either a decrease or a complete lack of contouring in 1952 while those 
farms which had had a rotation with at least 30 per cent forage crops in 
it, in the earlier year, 63.0 per cent had smaller acreages of forage in 
1952. 
Simmons and others, op. cit., p. 19. 
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It was also to te expected, that terracing, waterways and golly con­
trol structures, because of their relative permanence when once installed, 
would continue to be effective for a nunber of years, although instances 
can be cited where the works have been destroyed. However, it is more 
common to find that if the practice is objectionable for some reason it 
is simply allowed to deteriorate. 
Considering the evidence to this point, the changes made during the 
period 134S to 1S52 in land use on the saaple farms from the Ida-Monona 
soil association area had a noteworthy effect on the reduction of soil 
loss rates. Gains were made in the use of all major practices except in 
the use of contour listing and high-forage rotations. Percentage-wise, 
the gains were greatest for terracing. Coiinting the number of new users, 
commercial fertilizers made the most outstanding gain of any practice. 
Although the difference between the mean soil loss calculated on all 
farms for 1949 and again for 1952 is relatively small contrasted to the 
changes made on some farms and the reduction that must be made if the 
public goal of a 5 ton permissible soil loss is to be reached, it does, 
show a reduction in soil loss. This reduction in loss is important for 
at least two reasons. First, it came about throTigh the increased use of 
practices to which there is an institutional resistance. There is evi­
dence in this that that resistance is weakening. Further, these gains 
are more likely to be retained than would any gain that was brought about 
largely by fluctuations in crop rotations. Second, the largest reductions, 
on the average, came from those famis which had some of the highest losses 
in 1949. Ihe gains here will be of greater importance if the factors 
which brought them about can be used to bring about further changes. 
63 
Changes in Socio-Sconomic Factors 
Just as the changes in soil loss are directly related to changes in 
land use, land use changes are brought ahout by changes in certain socio­
economic factors. These relationships are more difficult to establish 
since the socio-economic changes must first have their effect upon the 
farm operator and this introduces the possibility that factors other than 
the one being observed hare entered into the response which the operator 
makes. The data which follow should be viewed with that in mind. 
Operator changes and changes related to tenure 
Since socio-economic influences must be responded to by the farm 
operator, the change that would make the most obvious difference in land 
use, and hence, the erosion loss, would be the changes in operators. 
This can be noted from Table 1, page 23, which shows that both the averags 
increase and average decrease in soil loss were greater on farms where 
there had been a change in operator than on the farms where there had 
been no change. There were forty-eight changes in operator on the sample 
farms over the four year period (Table 8). These changes took place on 
42 farms in the sample. Thirty-two faxms had had two changes in operators, 
eight farms had had three changes each while on two farms, there had been 
a new operator every year (75 and 23).^  
The over-all change in tenure status was small, as shown by Table 9, 
and the changes were largely offsetting. Eight farms which had been 
F^arm identification numbers which are used in Figure 9, page 102. 
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fable 8. All operator changes and changes in the tenure status 
xinder which the farms were operated 
for 144 farms from 1949 to 1952 
Type of change 
Operator only 
Field renter to field renter 
Tenant to tenant 
Owner operator to owner operator 
Tenure status only 
Tenant to part-owner 
Tenant to full owner 
Operator and tenure status 
Resident owner to field renter 
Owner operator to tenant 
Tenant to owner operator 
Owner operated to idle 
Frequency Average yearly change 
__ _ 
2 0.35 
21 3.65 
_6 1.04 
29 5.04 
3 0.52 
_2 0.34 
5 0.86 
1 0.17 
8 1.39 
9 1.56 
-i 0.17 
19 3.29 
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operated by owners in 1949 had become tenant operated farms by 1952. 
Ownership also changed on all but three of these farms. The exceptions 
were an instance in which the son had replaced the father as the operator 
(22), and two situations in which non-related tenants, one of whom was 
considering buying the farm from the partially retired owner, were the 
new operators (88, 37). Sleren other farms which had been operated by 
tenants in 1949 were owner operated by 1952. Two of the new owners were 
the former tenants. One had inherited his farzi from his father (132) 
while the other had purchased the farm from his father-in-law (138). 
Table 9, Comparison of tenure status of operators on survey 
farms, 1949 through 1950 
1949 1950 1951 1952 
Owner operators 59 66 67 66 
Part owners®' 7 7 6 6 
delated tenancies 33 31 33 34 
JTon-related tenancies 45 41 39 38 
144 145^  145"'' 144 
®0nly those operators so classified whose ovm farm as well as the 
rented property are in the sample. Other part-owners classified as 
owners or teuants depending upon the ownership of the property in 
the sample segments. All but one of the part owners are related to 
the landowners. 
F^luctuation in total number of farms caused by divisions and con­
solidations of farms which took place. 
Table 10 sets forth the chaaiges in tenure status that occurred from 
1949 through 1952 and type of change in soil loss which also took place.^  
D^iscussion of the changes in soil loss which were calculated will 
be found in Chapter 3. 
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T'he greatest turnover of operators, both in absolute terms, and rela-
tire to the proportion in which they are found in the sample, was that 
txirnover among tenant operators who were of no kin to their landlord. 
Over half of the operator changes involved this group (Table 11), but 
only 31.2 per cent of the farms in 1949 were operated under non-related 
tenancies.! 
The operators who were on the sample farms in 1949 and who were still 
there in 1952 had had an average tenure of 10,7 years. Those operators 
whose tenure had terminated since 1949 had had an average tenure of 6 
years. As shown in Table 11. the tenure of owner operators and part 
owners in both groups was the longest, followed by that of tenants with a 
related tenancy and finally, tenants with a non-related tenancy. 
Expectations of long tenure were more certain among those operators 
who had been on the sample farms for the entire period than among those 
who had moved onto farms since 1949 as is indicated by Table 12, which 
shows that a smaller percentage of the old operators were xxncertain of 
their tenure. The changes which took place with regard to certainty of 
tenure were exactly offsetting. The chances for an improvement in espec-
tations appear to be greater where a change in ownership or operatorship 
occurs than where no change is involved, yet more of the new operators 
were uncertain of their tenure, as their predecessors had been, than were 
certain. 
T^he probability that this circumstance was only one of chance is 
extremely small. The difference in ratios gives a chi square value of 
7.08 which would permit such a chance relationship one time in a hundred. 
D.P. =1. 
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Talile 10. Changes in tenure status of fami operators on 24 farms 
and corresponding changes in soil loss, 1949-1952 
Hature of change in Average 
tenure status All Soil loss changes loss 
changes Increase Decrease Hone change 
Ho. Ho. Ho. Ho. tons per acre 
Owner operator to tenant 
Related to landlord 4 3 1 0 - 6.7 
Unrelated 2 1 1 0 4.5 
Related tenant and landlord 
to xinrelated 1 0 1 0 -21.6 
Tenant to owner operator 
Selated to landlord 3® 2 0 0.9 
Unrelated 8 0 7 1 -17.9 
Unrelated tenant to 
related 3 1 2 0 - 9.0 
Tenant to part-owner 3^  2 1 0 - 3.2 
0^ change in operator in two instances and three instances respec­
tively. 
Table 11, Average length of tenure of 107 operators who were on the 
sairole farms from 1949 through^  1952 and of 37 former operators 
where an operator change occurred after 1949 
Tenure status of Average length 
operator Frequency of tenure 
Ho.  ^of years 
suh-group 
Same operator 
Owners and part owners 
Tenants related to landlords 
Tenants not related to 
landlords 
Operator no longer on fana 
Owners and part owners 
Tenants related to landlords 
Tenants not related to 
landlords 
58 54.2 12.2 
26 24.4 9.6 
23 21.4 8.1 
13 35.1 9.8 
5 13.5 7,6 
19 51.4 3.0 
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Tatle 12. Changes in expectations of secure or long tenure 
on 28 farms and corresponding changes 
in soil loss rates 
Expectations of 
Soil loss changes 
Average 
loss 
Frequency Increase Decrease Fone change 
So.  ^of all No. No. S'o. tons 
in 
sub-group 
Same operator 
More certain 1 0.9 0 1 0 -2.5 
Less certain 6 5.6 4 1 1 3.8 
Uncertain, no 
change 3 2.8 1 2 0 -3.5 
Operator change 
More certain 6 16.2 4 2 0 7.1 
Less certain 1 2.7 1 0 -8.6 
Uncertain, no 
change 11 29.7 6 5 0 -1.0 
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lahle 12. Changes in lease type on 8 farms and corresponding 
changes in soil loss rates 
Soil loss C
O o
 
lease type change Frequency Increase Decrease Average loss change 
Ho. lo. Ho. tons per acre 
Crop-share to 
livestock share 5 3 2 5.1 
Crop-share to 
cash 2 2 0 2.8 
Cash to livestock-
share 1 1 0 3.2 
Taljle 14. Changes in landlord's share of returns on 8 farms and 
corresponding changes in soil loss rates 
Soil loss cha-np:es 
Mature of change frequency Increase Decrease Average loss change 
ITo. So. Ho. tons per acre 
landlord share 
increased 6 3 3 -2,8 
landlord share 
decreased 2 0 2 -12.0 
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leasipg chaPjges 
Leasing changes of various types had heen made on 22 of the sample 
farms during the period from 1949 to 1952, Thirteen of the changes were 
accomplished when either the landlord, the tenant, or hoth changed. Lease 
type was changed on eight farms as shown in Table 13. The landlord's 
share of returns was increased on six farms, decreased on two. Although 
the cash rent for hay and pasture was increased on farm 75, it is quite 
likely that the landlord* s rental income was decreased, for none of the 
farm was planted to corn in 1952 and the operator eaqpected to have only 
a small acreage of corn, if any, in 1953. 
There was no tendency to change from the short term oral leases which 
are common in the area.^  The lease term was increased on two farms hut 
this was offset hy decreases on two farms. One of the farms, on which 
the term of the lease was lengthened (124), was also one of the farms on 
which the lease type had been changed from crq»-share to livestock-share. 
There was an increase in farm size and a contemplated increase in live­
stock. There had "been no change in owner or operator and only a slight 
increase in soil loss. The other increase in lease term (141) was merely 
a formality to satisfy a requirement of the Veterans Administration farm 
training program to permit a tenant, who had heen renting under an indefi­
nite arrangement from his father, to participate. 
"^Thirty-five of the 83 tenants reported that they had written leases 
during their first year on the farm .... The rental arrangements sel­
dom provided for a period of tenure longer than 1 year Jrey, 
op. cit., p. 969. 
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In both instances in which the term of the lease was shortened (66, 
71) there was also an operator change. 0?he same was true where the written 
lease was replaced Ijy an oral lease (99) and where the oral lease was 
replaced by a written lease (142). In the latter case, the landlord had 
also changed as was not the case with the other three. 
ChftT^ |ges in the resotarce sitxiatlon 
Livestock numbers changed little during the four year period. Of 
particular interest are changes in forage-consuning livestock which could 
provide a market outlet for the recommended increases in hay and pasture. 
Measured in terms of animal units,^  there was a slight over-all increase 
in this type of livestock, ffhe increase, which came on 34 farms of the 
sample, was one of nearly eleven animal units of this type per farm (Table 
15). !Ehe net increase was 126.13 animal units for the sample, or less 
than one animal unit for each farm in the sample if put on that basis. 
Changes in the debt situation on the sample farms are shown in 7able 
16. With two exceptions, the increases in mortgage debt represented obli­
gations created by the purchase of land. The most important of these 
increases, from the standpoint of their proportion in the total increase, 
lOne animal unit is the equivalent of: 
1.0 head of cattle 2 years and older, 
2.0 head of cattle 1 to 2 years old, 
4.0 calves tinder 1 year old, 
1.5 beef steers, 
1.0 horse 2 years and older, 
3.5 sows, 
7.5 pigs, 
7.0 sheep, or 
14.0 lambs. 
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TaWe 15. Changes in. the numher of forage consuming livestock 
on 50 farms and corresponding changes in soil loss rates 
Mature of Average 
change Average Soil loss change loss 
Frequency change Increase Decrease Sone change 
ITo. animal H^ o. Fo. So. tons 
units 
Same operator 
Increase in 
number 29 10.75 9 20 0 -3.2 
Decrease in 
munher 15 - 9.13 9 4 2 1.2 
Operator change 
Increase in 
number 5 10.60 3 2 0 1.4 
Decrease in 
number 11 -11.98 4 7 0 -7.6 
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vere those which were incxixred "by new operators piirchasing farms in the 
sample. In one instance a 1949 owner and part-tiaie fanner sold his place 
and paid off the small mortgage on it hut repurchased it within a year 
increasing his mortgage deht sore than 28 per cent from the §700 it was in 
1949 to |;900. Other purchases of land were for farm enlaxgement. One of 
the two operators who obtained additional funds in this manner used them 
to build a house, fhe other operator was involTed in financial difficul­
ties which had no direct relation to his farm ousiness. 
The increased use of short term credit was a Eost noteworthy change. 
There was a net increase in mortgage debt of |69,207 for the period on the 
sample fai*ms, but short term credit showed a net gain of f174,589,, an 
increase 2,5 times greater than the increase in mortgage debt.^  
Livestock loans, which averaged about |9,000 accounted for 82 per 
cent of the increased volume of credit but these had been made to only 
38.1 per cent of the operators who had increased their "borrowlugs. More 
typical were the 45.3 per cent of the operators whose outstanding loans 
had increased by approximately |llOO on the average and who had used these 
funds for miscellaneous operating e:q)enses and the purchase of machinery. 
In seven instances, or 16,6 per cent of the cases, the funds had been 
obtained by the operators to get started in farming. These loans averaged 
|1300. 
Ipour operators would not reveal the amount of loans outstanding but 
indicated whether they had changed and the direction of the change. Other 
operators were inclined to dismiss operating loans as, "no debts; only 
some money from the bank on the cattle", but would then indicate the 
amount. 
Ta"ble 16. Changes in deht situation on 77 farms and corretiponding changes in soil loss rates 
Nature of change Frequency 
Average 
debt 
Average 
debt after Soil loss change 
Average 
loss 
change change Inci'ease Decrease None change 
No.® Ho. Ho. No. 
Same operator 
Mortgage debt 
increased 6 S,067 7,083 5 1 0 -1.2 
Mortgage debt 
decreased 17 1,923 4,894 7 8 2 -1.6 
Short term debt 
increased 25 5,752 7,212 8 16 1 -3.7 
Short term debt 
decreased 8 1,237 1,337 2 6 0 -5.0 
Operator change 
Mortgage debt 
increased 6 13,916 16,833 4 2 0 6.9 
Short term debt 
increased 18 2,593 2,639 14 4 0 1.8 
Short term debt 
decreased 4 1,375 350 2 2 0 1.8 
C^hanges in Ijoth mortgage and short term debt on 6 farms. 
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Chasges ia the size of farm units occurred on 20 or 13.9 per cent of 
the farms in the sample vith ten farms gaining a total of 594 acres while 
another ten farms lost 492 acres. 
Sixty per cent of the farms which obtained additional land were tmits 
of less 160 acres. The average size of these ten faxiss was increased 
from 154.6 acres to 214.0 acres "by the change. 
Ihose farms losing land averaged 212.8 acres "before any change in 
size taken place and 163.6 acres afterward. While on half the farsss 
the decrease in size was an operator's decision or one in which he con­
curred, the decision was not made 'by the operator in the other instances. 
¥ith the exception of one large farm (16), on which the owner was confi­
dent of being ahle to re-rent the tract he had formerly operated, the 
farms (38, 41, 42, 136) were small, averaging 122 acres in size after the 
decrease in size. 
Ifahle 17. Changes in size of farm units on 20 farms and 
corresponding changes in soil loss rates 
Sfature of Average change Average 
size change Frequency- as per cent of Soil loss chaTi,o:es loss 
original size Increase Decrease iToae change 
Sfo. fio. So. So. iTons 
Same operator 
Size increased 8 38.2 4 4 0 - 3.2 
Size decreased 5 22.4 1 3 1 - 2.7 
Operator change 
Size increased 2 38.9 1 1 0 -10.2 
Size decreased 5 24.1 5 0 0 +10.8 
Changes in the family lahor situation were closely connected with 
some of the changes in farm size. One operator (64) h£id reduced the size 
of his farm "because of poor health while on another (117), the landlord, 
who was a relative, had sold an outlying tract when the operator's son 
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was no longer availa'ble to help on the farm. The operator of fara 45 had 
purchased additional land in order that his son might farm with him. 
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AH&LYSIS OP FACa?QRS CAUSEJG CHMGES IK EAEE OP SOIL LOSS 
The changes in rate of soil loss presented in the preTious chapter 
indicate that average erosion losses for the Ida-Monona soils area were 
little different in 1952 than they were in 1949. Average soil loss 
changes, however, are exceedingly misleading for there were important 
changes on individual farms. In fact, soil loss changes of 5 tons or 
more had occurred on 63 farms, or 43 per cent of the farjas in the sample. 
The increases and decreases observed, however, were so nearly offsetting 
that important changes which did occur on particular farms ani on groups 
of farms are concealed in the no-change average for the area. 
The exact effect of a change in a particular obstacle situation upon 
the rate of soil loss could not be determined in those instances in which 
changes in nore than one obstacle occurred, or where the changes were in 
opposite directions. The same difficulty prevailed where groups of farms 
were considered. Comparable changes in a cominon attribute often existed 
which permitted the grouping of the farms but the presence of heterogen­
eous factors in which changes had also occurred offset any effect the 
attribute being observed may have had on the rate of soil loss. 
To overcome these difficulties, which prevented a meaningful statis­
tical analysis, the case method of analysis was used and cases were 
grouped to the extent permitted by their homogeneity. 
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Analytical Framework 
This difference "between the over-all change in soil loss rate and the 
change in loss rates on particular farms emphasizes the admixture of suc­
cess and failure elements which have created the problematic situation. 
If these factors are identified and if it can be determined how they came 
about and how they determine the use or non-use of erosion control prac­
tices, the process of change which has been observed taking place can be 
used to advantage in reducing soil loss rates. The remedial task, then, 
is to develop means to foster those changes which tend to reduce the rate 
of soil loss, and to minimize those changes which tend to increase the 
rate of soil loss. This is the problem to which the next chapter is 
directed. 
Elements of failure and success 
The diagnosis of elements of failure and success in controlling ero­
sion lies in the gap of non-performance between existing levels of erosion 
control and the publicly desired level, Frey identified certain socio­
economic factors which were responsible for this gap.^  He also pointed 
out (l) some of the elements of success which helped explain why a small 
group of farm operators was able to achieve the public goal of erosion 
control and (2) the elements of failure which helped explain why other 
farmers had fallen far short of this goal. 
P^rey, op. cit., p. 974-977. 
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The failiire elements or obstacle conditions which Prey identified 
were often found in combination with each other.^  Similarly, combinations 
of success elements were also fotmd. Particularly complicated were the 
difficulties of adjusting to the increased production of forage crops. On 
farms rented under a crop-siiare lease it immediately introduced the prob­
lem of how the landlord woxild react to a drastic reduction in corn acreage. 
The tenants opposed cash leases because of the increased risk involved. 
They opposed livestock-share arrangecents because they expected a low 
return to their labor in handling and caring for livestock belonging to 
the landlord. 
Uncertainty as to prices, horizons of e35>ectations limited by one 
year leases and capital limitations were additional difficulties. Each 
of the difficulties was related to some extent to the other factors. The 
type of enterprise might be determined by the type of lease and the cer­
tainty of tenure. These in turn would in part be determined by the 
2 financial position of the farm operator and his attitude toward risk. 
Frey found that those operators who had the lowest rates of soil 
loss were those who were not restricted by the obstacle conditions which 
he found among the high loss farms. These fara operators had been suc­
cessful in bringing about changes in their farm enterprises. Capital 
limitations were not a problem on these faros nor was the risk and uncer­
tainty of livestock farming. Se foxmd that the tenant farmers who had 
h^is gap or problem area as delimited by Prey had two important 
subdivisions. One was the difference between the operator's current ero­
sion control efforts and that level of erosion control which he recognized 
as being necessary in addition to what he was doing. The other was the 
difference between the operator's goal and the public goal of a loss rate 
no greater than 5 tons per acre. 
2rbid, p. 966-988, 993, 995, 997. 
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Taeen successfiil in this respect were generally, although not always, 
operating under livestock-share leases. Further, landlord interest in 
erosion control efforts and a willingness to assume a major part of the 
additional costs that were involved was a helpful factor. Belated tenan­
cies were also an important factor in reducing the xmcertainties of tenure 
on rented farins.^  
She question of what creates the prohleo must be answered hefore 
progress can he made with remedial measures. The elements of success and 
failure which have heen identified provide the point of departure for 
such diagnosis, for changes in the rate of soil loss should he explainable 
in terms of changes in these elements of success and failure. 
Thus, it would be expected that a change which eliminated or reduced 
the effectiveness of a former obstacle situation would be accompanied by 
decreases in soil loss; a change which created or intensified an obstacle 
situation would be accompanied by increases in soil loss, j^ arms on which 
obstacles were unchanged in 1952 from what they had been in 1949 presum­
ably would show no change in soil loss. These conditions would most 
likely be fulfilled if there was only one obstacle. Indeterminate situa­
tions might resTilt if more than one factor was involved and if both 
factors changed but in opposite directions. Or, the improvement in only 
one factor might not be sufficient to induce a change in land use. 
This raises the question of what conditions are actually obstacles. 
It may be that one factor in particular is basically responsible for the 
difficulties involved althotigh one or more minor factors may be inter-
I^bid, p. 985-988. 
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related. An undetermined or iinadiaitted obstacle may also exist. If this 
is true, a change in one or more of the minor factors would have little 
effect on the orer-all sitiiation. 
Bcoaomic analysis 
Some of the fanners intenriewed in this study who had gone the far­
thest in adopting erosion control measures looked upon the failure of 
others to do the saae as evidence of irrationality on their part. Shis 
ssuae attitude has also been eapressed by personnel of one of the govern­
ment agencies fostering soil conservation measures.^  It is generally 
based upon the assumption that over a period of years the costs of recom­
mended practices both the direct investments and the deferred income will 
be fully compensated for by an anticipated increase in yield or by main­
tenance of yields at present levels as the alternative to declining yields. 
These assumptions might prove incorrect if certain changes in demand 
were to occur. They would also be subject to error if technological 
changes made new production functions economically feasible in which land 
played a lesser role. But where such an interpretation is most subject 
to error is in the implicit assumption that conditions on other farms are 
basically no different than on farms which have been successful in reducing 
erosion to the desired level. That differences do exist will be seen 
when various situations are examined in light of economic theory. 
%wo Soil Conservation Service farm planners told the author that 
they doubted that there were really any economic obstacles to the adoption 
of erosion control measures. 
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The economic theory of the fira establishes the conditions necessary 
for the achievement of the optimuua use of resources. To the extent that 
observed conditions deviate from the nona which the theory establishes 
it can be espected that farm operators will be prevented from achieving 
the desired levels of erosion control which might be attainable otherwise. 
If the optimum use of resources is to be obtained, each factor employed 
must be able to command the value of its marginal productivity. Further, 
a state of equilibrium is possible only after the marginal value product 
of the resoxirce is equated for all its uses.^  The planning agent in a 
non-static situation also discounts the future flow of income to its pre­
sent value in planning production and on this basis he maximizes the pre-
2 
sent value of the production plan. Ee does this within the additional 
limits of what he is willing to accept in the way of risk and uncertainty 
to obtain a particular maximum.^  
Applying this theory to the problem, resources will be employed by 
the firm for purposes of erosion control to the extent that the marginal 
value product is received by the resources which are used and to the 
extent that the marginal value product of the resoxirce is no higher in 
any of its other opportunities in the firm. 
V. £. Hicks. Value and capital. 2d ed. London, Oxford University 
Press. 1946. p. 78-88. 
%bid, p. 191-201. 
S^ee 0. Lange. Price flexibility and employment. Bloomington, Indi­
ana, Principia Press. 1944, p. 29-34. Also Gerhard Tintner. The theory 
of production under non-static conditions. Jour. Political Economy 59: 
645-667. 1942. 
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Time takes the problem out of statics. The marginal conditions just 
set down will still determine the quantity of reso\irces that will he used 
for erosion control purposes hut the marginal value product will be the 
discounted present value of the stun of marginal value products for the 
planning period. This will be discounted further for the risk and uncer­
tainty which also enter the sitxiation. 
The differences "between individuals in their rates of discount for 
tiae preference and for risk and uncertainty will deteraine different 
levels of erosion control out which are rational from the standpoint of 
their particular situation. 
Diagnostic Hypotheses 
The application of the theory of the firm to the problea suggests 
the following explanations for the changes in soil loss, "both increases 
and decreases, which have occurred. Both intra-farm and inter-fana sit­
uations will he considered.^  These will he examined in hoth static and 
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non-static settings. 
I^ntra-farm problems refer to those situations in which only one farm 
xinit is concerned. More than one firm may actually he involved as would 
be the case in which a farm operator rented land from the firm of the 
landlord on a share basis. Inter-faxm problems refer to those situations 
involving two or more farm units owned and operated by firms indepejident 
of each other. 
p 
A static sitTiation is one which economic processes need not be 
dated. JTon-static situations cover those in which dating must be used. 
The phrase non-static is employed to avoid using the term dynamic which 
has been given a special meaning in economic literature by Eicks, Tintner 
and others, and does not include the concepts of risk and uncertainty. 
See G-erhard Tintner, op. cit. 
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Tntra-farm problems in a static setting 
Decreases in soil loss rates might be expected on rented farms where 
the rental arrangements changed so as to reward resoiirce owners with the 
marginal value product of their contribution. In circumstances where the 
resource owner is no longer so rewarded, soil losses might be e:^ ected to 
increase. 
The adoption of higher forage rotations requires a number of changes 
which may be difficult to make on a rented farm. Fertilizer is usually 
required to establish an adeqixate stand of forage. If forage production 
is to extend beyond the range within which it is compleinentary with corn 
production to the competitive range, there must be a market for forage 
such that the price ratio between corn and forage will equal the marginal 
rate of substitution between the two products. This in turn may require 
the investment in livestock and the facilities to handle them. 
The typical crop-share lease does not provide direct remuneration to 
the landlord for facilities necessary for the handling of livestock. It 
is sometimes argued that the value of the manure returned to the farm 
land compensates the landlord for his investment. Others say that improved 
facilities attract tenants with greater managerial ability itfho are able to 
obtain higher yields, in which the landlord shares. There may be some 
truth to these assertions but it is evidently not sufficient compensation 
or the problem of getting such improvements on rented land would not exist. 
Under the customary rental arrangements on a crop-share basis, the land­
lord has little incentive to provide such facilities or to maintain them 
if they exist-
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Both tenant and landlord would be reluctant to invest in fertilizer 
to that point at which the marginal cost and marginal value product for 
the firm woxild "be equal if one or the other of them paid for a share of 
the cost of the fertilizer larger than the share of the product he 
received.^  
The live stock-share lease does not necesssLrily provide the solution 
to these problems. The typical lease of this type, as with other lease 
types, has been dictated by custom and may not meet the problems of the 
particular rental situation it serves, nevertheless, it comes closer to 
meeting the criterion of rewarding the contributors of factors according 
to the marginal value product of their contribution that does the custom­
ary crop-share lease. This is true because the operator and the land 
owner share in the contribution of more production factors and share in 
more of the total product from the farm than is the case with the crop-
share lease. 
Lease types need not change if adjustments can be made in them to 
fulfill the conditions of rewarding resource owners according to the mar­
ginal productivity of their contribution. However, it could be ezpected 
that there would be a tendency for soil loss rates to decrease in those 
instances where lease types had changed from crop-share to livestock-share. 
The acquisition of additional land by operators on those farms on 
which size had been found to be an obstacle might also contribute to 
decreases in soil loss. The loss of land from a farm unit on which other 
resources were also limited might tend to bring about such cropping 
changes that would increase soil losses. On the other hand, loss of land 
B^arl 0. Heady. Economics of farm leasing systems. Jour. Farm 
Economics. 29:659-678. 1947. 
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from the farm unit where the operator had sufficient resources to operate 
efficiently without the additional land, no decrease in soil loss was 
anticipated. 
Intra-farm -prohleas in a non-static setting 
If an operator's limited interest in the farm as a continuing source 
of income was a proljleai in 1S49 but since then his interest had increased, 
it could be expected that this change would provide the incentive for the 
use of measures which would help reduce soil loss. If an operator was 
discounting his future interest in the farm at a higher rate than iiad 
previously been the case, it could be expected that this woTild be reflected 
in an increase in the rate of soil loss. 
There is a close relationship between conditions of tenure and hori-
. zons of ejcpectation. A change in tenure status from tenant to owner 
operator, a change from an unrelated tenancy to a related tenancy, or the 
use of longer term leases, all other factors remaining unchanged, could 
be esqjected to increase the certainty of long tenure. Changes of the 
opposite natiire could be expected to be responsible for less security of 
tenure. 
Problems on tenant-operated farms often grow out of uncertainty of 
long tenure and the custoiaary arrangement >4iereby the property owner is 
eaq)ected to contribute such facilities as buildings. However, the land­
owner under the customary crop-share lease would have little incentive to 
make such investments. She tenant might find such inputs profitable to 
make. However, the investments req^ aired are of such a penoanent nature 
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that they could he liquidated within the period of time that he could be 
reasonably certain of operating the farm. Neither does the tenant hold 
title to any permanent improvements he might make if he cannot remove 
them from the farm without damaging the premises.^  He must also remove 
them "before the termination of his lease. 
Other production investments of a less permanent nature hut which 
supply inputs over several years, such as phosphate fertilizers and lime, 
are not likely to be made if the tenant has no gasrantee of being compen­
sated for their unexhausted value when he leaves the farm. Again, while 
a livestock-share lease is not essential for the solution of these prob­
lems, there is a greater likelihood of longer tenure. However, tenure 
expectations under a crop-share or cash lease could be Just as long if 
both parties to the lease desired it. 
Definite arrangements to compensate the tenant for unexhausted 
improvements upon termination of his tenure, certainty of long tenure or 
provisions enabling the landlord to make the improvements and to receive 
the marginal value product which can be imputed to the investment are all 
leading changes of a nature which might be e:q)ected to contribute to the 
adoption of erosion control practices. Where such changes and adjustments 
had been made in rental arrangements, it would be expected that these 
would contribute both directly and indirectly to decreases in the soil 
loss rate. 
The expectations of tenure in a farm, however, are not determined 
exclusively by the status of tenure. A father and son rental arrangement 
J^ohn P. Timmons and John C. O'Bryne. Is your farm lease legal? 
Iowa Parm Science. 5, no. 3:44-46. 1950. 
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migjit "be conducive to e:5)ectations of long tenure but these eacpectations 
could suddenly change upon the death of the parent if there were other 
heirs and the parental estate was relatively small. Owners who purchased 
for speculative purposes, owners holding only a life estate, and owners 
of advanced age whose limited resources are invested primarily in farm 
land which is to provide for their remaining years could also he expected 
to have only a liaited interest in their farm. Owners eapecting to sell 
their farai soon who believe that the market will neither discount the 
value of the farms for the lack of effective erosion control on the place, 
nor pay a premium large enough to compensate for the cost of such an 
effort, could also be espected to be reluctant to adopt the necessary 
erosion control measures. Changes like these could be expected to con­
tribute to increases in the rate of erosion. 
It would be anticipated that changes in the organization of farm 
enterprises which shifted more resources into forage-constiming livestock 
would be accompanied by a reduction in soil loss, especially on those 
farms on which the operators had said that the present organization of 
enterprises was an obstacle to the adoption of parts of the plan. A 
decrease in numbers of this kind of livestock would be expected to have 
the opposite effect. 
Enterprise organization is a particularly difficult problem. Conditions 
of tenure, rental arrangements, financial considerations and operator abil­
ity and skills must all be such as to permit the desired changes once the 
relevant price relationships are favorable. 
Ihe problem of enterprise organization is basically one of integrating 
a livestock progran with a cropping program in which forage production has 
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oeen emphasized. How to accomplish such an integration, subject to the 
requirement of maziiaiziiig returns to the firm over time, is the general 
problem. Special cases of the problem impose other restrictions. Pirst, 
 ^what solution is there for the operator with tmcertain tenure? What is 
the solution for the operator with limited capital? ¥hat is the solution 
for the operator who wishes to reduce risk? 
Heady and Olson have provided some answers to these questions in 
their investigation of the economics of forage crop utilisation.^  2heir 
findings were "based on budget analysis of various livestock enterprises 
in which the rations were varied between the extremes of all grain and 
high forage. 
The forage produced on a farm of 160 acres, following a typical ero­
sion control plan as drawn up for this study could easily amoxmt to 100 
2 tons a year. iBable 18 indicates the aaniber of livestock and the invest­
ment required to utilize this forage. It is assumed that all forage is 
consumed by the particular kind of livestock considered in each system. 
From this table and accompanying interpretations, it becomes more 
evident why entei^ rise organization is an important problem. To feed aCLl 
E^arl 0. Heady and Bussell 0. Olson. Substitution relationships, 
resource requirements and income variability in the utilization of forage 
crops. Iowa Agr. Easp. Sta. Bui. 390. 1952. 
A^ssuming 150 acres of cropland pasture land on the 160 acre farm 
and 35 per cent of this acreage, or 52.5 a^ res, in hay and meadow yield­
ing 1.9 tons per acre would mean the production of 99,75 tons of forage. 
This is a conservative estimate of forage production for it does not 
include permanent pasture. Also, as was indicated in Figure 6, the plan 
which recommended terraces and the minimum of forage necessary to reduce 
soil losses to 5 tons per acre called for an average of 39,7 per cent of 
the crop and tillable pasture land to be devoted to the production of 
forage. 
Tatle 18. InvoBtraentB in livestock and t)uildingB and equipment required to utilize 100 tone 
of forage with variouo liveBtock feeding eyeterns in specified price periods®" 
Investment in Investment in build-
Number livestock ines and ea^ xipment 
of head 1937-41 1944-48 1937-41 1944-46 
Livestock feeding system required prices prices prices prices 
Dairy cows 
§11,544 High grain 45 1 5,079 II 4,836 1 8,382 
Medium high grain 26 2,935 6,670 2,794 4,843 
Medium high forage 17 1,919 4,361 1,827 3,167 
High forage 15 1,693 3,848 1,612 2,794 
Feeder cattle, calves 
High grain 119 4,952 8,845 5,975 10,361 
Feeder cattle, yearling steers 
High grain 57 3,180 5,884 2,862 4,963 
Medium grain 31 1,729 3,200 1,557 2,699 
High forage 23 1,283 2,374 1,155 2,003 
Feeder cattle, 2-year-old steers 
High grain 182 13,168 24,412 9,138 15,847 
Beef herd, 400-pound calf 
High forage 19 1,551 3,778 1,037 1,798 
Beef herd, calf fed out 
High forage 11 821 1,700 1,012 1,539 
Hogs 
Iowa average (high grain) 10,000 32,800 87,100 35,600 61,800 
Medium forage, drylot 2,855 9,364 24,867 10,164 17,644 
Medium forage, pastm^ e 1,960 6,429 17,072 6,978 12,111 
®From Eerl 0. Heady and fiussell 0. Olson. Substitution relationships, resource requirements 
and income variability. Iowa Agr. Exp. Sta, Bui. 390. p. 905. 1962. 
The "all grain" and "high forage" rations for both drylot and pasture feeding of hogs have 
been omitted as have the 1931-35 prices. 
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the forage to hogs vfould require a minimum investment of §10,452 if hogs 
were fed on high forage ration on pasture.^  The smsillest investment in 
livestock would he that of §2,374 required for yearling steers on a high 
forage ration. lEo hoth of these figures must "be 8d.ded the investment in 
facilities and labor, feed aiid other costs. Obviously, a swine enterprise 
of such size is not feasible for the operator with limited capitall How­
ever, the average farmer would undoubtedly combine several livestock 
enterprises. 
The hog enterprise returned from ^ 43.52 to fSS.Ol net income per ^ 100 
of investment with 1944-48 prices in comparison to ^ 25.21 to ^ 35,12 per 
flOO of investment in a feeder cattle enterprise using calves of yearlings 
2 
or .f7.72 for two-year-old steers, and ^ 7.05 to $10,69 for dairy cattle. 
Using 1944-48 prices, the initial investment in livestock was more than 
regained with hogs within a year in contrast to the two to three years 
required with feeder cattle, the five to six years with dairy cattle and 
an indefinite period for a beef herd producing 400 pound calves. Simi­
larly the total investment was regained much sooner with hogs than any 
other livestock enterprise.'^  
The dairy enterprise provided a current source of income to the pro­
ducer. Over a 32 year period the fluctuations in income per §100 of cost 
were also the smallest while those of the beef cattle systems were the 
greatest. The operator with a beef cattle enterprise lost money for more 
%ot shown in Table 18. 
H^eady and Olson, op. cit., p. 909. 
Sibid, p. 910-915. 
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years out of the 32 year period than did operators with any of the other 
livestock enterprises studied. In good years his returns were sufficiently 
better than those froa the other enterprises to give him an average return 
ahove costs. This average return was smaller than that received hy the 
hog producer but was larger than the return to the dairy farmer.^  
The characteristics of heef enterprises in comparison to those of 
hogs and dairy cattle make them undesirable for persons with short e:q)ec-
tations of tenure, limited capital or a financial position which would 
not periTiit them to take heavy losses and still stay in business. 
Iftiile it is not commonplace for farmers in western Iowa to specialize 
in any one enterprise to the exclusion of others, these facts indicate why 
the corn-hog enterprise combination is so well established and why enter­
prise organization is a problem which hinders the adoption of rotations 
high in forage. It could be es^ jected that an increase in the number of 
cattle and sheep woxild be reflected in lower soil loss rates while 
decreases would be accompanied by soil loss increases. 
Given certainty of long tenure, a farm operator's financial position 
is a critical factor in determining the nature of erosion losses. Ability 
or willingness to make use of credit can be a tool for the accomplishment 
of land use practices necessary for erosion control. Some operators, on 
the other hand, regard debt as something to be avoided. If the following 
situations were found to exist, changes in the amount of borrowed capital 
could be eapected to have varied effects upon the erosion loss rate. 
In the first situation the operator considers his current financial 
obligations to be an obstacle to the use of erosion control practices. 
I^bid, p. 910-915. 
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His total capital is small and although additional capital could "be 
eaiployed in the business, he cannot borrow znore because credit institu­
tions will not lend to him, or because he is reluctant to reduce his equity-
position by borrowing additional capital. 
In this situation a decrease in debt could be expected to have little 
or no effect upon the rate of soil loss unless funds were borrowed again 
and the new capital was invested in a aanner which would make possible the 
reduction of soil losses. If the operator had succeeded in overcoming the 
problem of external or internal capital rationing, an increase in debt 
might actually lead to decreases in soil loss. 
In another situation the operator might consider his financial obli­
gations to be an obstacle but once the indebtedness has been liquidated 
he will follow a rotation which would produce more forage and less corn 
than the present rotation. In such a situation a decrease in debt, could 
be expected to be aeeoiBpaaied by a decrsass in soil loss and an increase 
in debt could be expected to bring about an increase in soil loss. 
In a third situation debt might not be considered an obstacle. An 
operator without debt might contract a debt to purchase livestock to con­
sume an increased output of forage, to buy fertilizer or to build terraces, 
fhe more credit that is made available to him to carry out a particular 
Job, the lower would be his expected soil loss. 
Changes in financial circumstances need not be confined to changes 
in debt or in the use of credit. Changes in production due to yield 
changes and changes in inventory will be reflected in current income as 
will changes in market conditions and operating ea^ enses. Family living. 
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which competes for funds with investment opportunities in the "business, 
is another factor. These factors can all "be translated into the effect 
that they have upon the operator's investment resources. As such they can 
"be analyzed in the same framev^ ork as that used to analyze changes in debt. 
Inter-farm problems in a static setting 
All benefits from the use of erosion control measures may not be 
confined to the farm unit on which they are applied. All costs which 
come about because of the failure to use erosion control measures may not 
be borne by the property owner who would have to make them. Because of 
these situations it could be expected that erosion control measures would 
not likely be adopted unless the resources invested in these measures 
were given the resulting marginal value product. 
Cost-sharing arrangements between neighbors could be esspected to 
help remove this difficulty and therefore to make soil loss reductions 
possible. Szpansion of farm boundaries to include areas receiving damages 
or benefits could also be expected to bring about the adoption of such 
measures while the loss of such an area from a farm unit could be expected 
to remove the incentive to provide protective measures if the cost was 
not shared. 
Limitation of Analysis 
It is not realistic to e3pect that with the removal of obstacles, 
changes in land-use practices which were previously impossible will be 
made immediately. If an operator's financial position has so improved 
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that he is now ahle to purchase livestock to consiane an increased output 
of forage, it would be reasonable to expect a lag of several years between 
this change and that time when its effect would be fully reflected in land 
use changes. 
Neither the tiae span of the investigation nor the sample size were 
adequate to overcome this difficulty. The different changes on all the 
farms, whether they took place shortly after the 1949 interview, in 1952 
or souietiiue in between, had to be considered as though they had all 
occurred during the same year. One measure taken to adjust for this dif­
ficulty was to compute the difference between the 1949 loss and the goal 
e3cpressed in 1952. The results obtained from these calculations were not 
significantly different from those obtained by taking the difference 
between the 1949 and 1952 soil losses. 
Statistical Tests of Changes 
Statistical tests were made to determine the probability that the 
observations of soil loss change on farms where obstacle conditions 
changed were from different populations. To eliminate the possible effect 
of offsetting changes in obstacles, two special tests were made with 
selected farms. Por the first test 34 farms on which only one obstacle 
condition had been determined in 1949 were grouped according to the status 
of that obstacle situation in 1953. To this group were added those farms 
on which an obstacle had developed since 1949. The mean change in rate 
of loss for each group was determined as shown in Table 19. 
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The average changes in rate of soil loss tend to indicate that the 
elimination or lessening of obstacle conditions permits the reduction of 
soil loss. The differences between these groups are not significant at 
the 5 per cent level, however. 
For the second test farms on which aore than one obstacle had "been 
observed were included if changes in the obstacle situations had all been 
of the saae nature. That is, if there were changes in three obstacle 
Table 19. Comparison of the effects of change in obstacle 
situation upon change in soil loss on 34 farss where only 
a single major obstacle was determined in 1949 
Status of obstacle 
situation, 1952 
frequency 
Average 
soil loss 
change^  
Average difference 
between 1949 soil 
loss and 1952 goal®" 
Ho. % of 34 
farms 
Tons/acre Tons/acre 
Ho change in obstacle 
situation 10 29.4 -3.1 -5.2 
Obstacle lessened 18 53.0 -2.4 -7.7 
Obstacle increased 6 17.6 2.9 2.3 
D^ifferences are not significant at the 5 per cent level. 
situations from 1949, all of the chaiiges must have been such as to inten­
sify the obstacle or all of them mst have been such as to lessen the 
obstacle.^  The results of this test are shown in Table 20. Again, the 
changes in rate of soil loss are not significantly different at the 5 per 
cent level. 
h^is handling of the problem assumes that it is not necessary for 
an obstacle situation to be completely eliminated before land-use change 
is possible. If this assumption is erroneous and there is an inter-rela­
tion between the obstacle situations, then one unchanging obstacle could 
offset all other improved circumstances and a test of this type would be 
of little value. 
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iEable 21 accoTznts for all farms on which, the obstacle situations were 
found in 194P or 1952 and the nature of the change in them, if any. It 
also indicates the average change in rate of soil loss and the numher of 
instances in which there were also operator changes. The changes in. rate 
of soil loss associated v/ith the changes in the different obstacle situa­
tions are comparahle to those shown in lahles 19 and 20. 
Table 20. Comparison of the effects of changes in obstacle 
situations upon changes in soil loss on 66 farms where 
all obstacles on each farn changed in the same manner 
Status of obstacle Average soil 
situation, 1952 frequency loss eJiasge®' 
Ho. % of 66 
farms 
Tons/acre 
ifo improvement or change 
toward intensifying obstacle 28 42.4 1.1 
Obstacle lessened or overcome 30 45.5 2.4 
Obstacle situation developed 
since 1949 3 12.1 0.7 
D^ifferences are not significant at the 5 per cent level. 
The changes in rate of soil loss are not significantly different but 
are surprisingly consistent thro;ighout. Those situations in which obsta­
cles have been reduced show a reduction in the rate of soil loss, or a 
greater reduction than those instances in which the obstacle has increased. 
The only exception is that involving the obstacle, "length of interest". 
There is less difference here in the changes in the rate of soil loss than 
for the other obstacle situations but the percentage of new operators is 
also .largest for this obstacle which may explain some of the difference. 
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Table 21. Status in 1952 of particular obstacle sitxiations and 
associated changes in operators and rate of soil loss 
Obstacle situation Frequency Hew 
operators 
Average soil 
loss change^  
Ho. ^  ^of all Ho. Tons/acre 
farms 
Leasing arrangements 
So chajige 25 17.5 5 -1.7 
More adapted to erosion 
control objectives 19 13.3 6 -2.8 
Less adapted to erosion 
control objectives 3 2.1 3 19.7 
Length of interest in farm 
Ho change 19 13.3 8 -0.6 
More adapted to erosion 
control objectives 11 7.7 5 1.0 
Less adapted to arosion 
control objectives 5 3.5 3 0.4 
Enterprise organization 
Ifo change 33 23.0 9 -1.9 
More adapted to erosion 
control objectives 26 18.2 10 -3.9 
Less adapted to erosion 
control objectives 10 7.0 5 -1.5 
Financial position, no change 14 13.3 5 0.6 
Improved 25 17.5 11 -1.2 
Worsened 7 4.9 3 4.9 
Jarm size 
Ho change 28 19.6 5 3.6 
Less of problem 23 16.0 12 1.0 
Greater problem 3 2.1 3 6.0 
differences are not significant at the 5 per cent level. 
S^ome farms included in more than one group "becaase more than one 
obstacle situation was observed on the farms. 
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The changes in the oTsstacle situations reported in Table 21 have 
already been anticipated to a certain extent in the various changes 
reported in Tables 10, 12, 13, 15, 16 and 17. The changes in soil loss 
rates associated with the changes in tenure status, lease type, etc. do 
not test the validity of the hypothesis that changes in these attributes 
will produce corresponding changes in soil loss rates. The tables record 
all changes whether or not the condition was considered an obstacle by 
the operator. The differences between mean soil loss changes shown in 
those tables were not significant at the 5 per cent level for any of the 
individual attributes. 
The changes recorded in Table 21 are expressed in terms of obstacle 
changes. They are derived only from those cases in which the change was 
noteworthy either because the earlier situation had been an obstacle to 
the adoption of erosion control measures, or because the situation had 
"beeome an obstacle. They also include other changes, both actual occxir-
rences and attitudes change. Size of farm may no longer have been an 
obstacle to a farm operator in 1952 althou^  it was in 1949, not because 
the size of the fairm had increased but perhaps because the attitude of 
the operator had changed. 
The number of instances in which some of the changes occurred, par­
ticularly changes in lease type, were too few and were confounded with 
other changes so as to make any interpretation of the effect of such 
changes very difficult. Further, the changes reported in the earlier 
tables, such as the changes in lease type, frequently did not take place 
on those farms where a difficulty existed which the change in lease type 
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might have remedied, fhere was no opportunity for repetitive testing of 
changes where it was theorized that the changes were needed. 
Changes in operator, which accoopaaied alaost all of the changes in 
tenure status introduced confounding factors, as has been previously 
indicated. Ihe differences of attitude as well as differences in finan­
cial status associated with the new operators were often enough to account 
for the major changes which took place. 
Group Case Analysis 
A mere accounting of changes is meaningless if the ciianess sxs 
abstracted from the social and economic contexts within which they 
occurred. Tor example, how can contradictory evidence "be reconciled 
without the "benefit of additional infoannation? An instance of improved 
e35»ectations of long tenure was found associated with an increase in soil 
loss (3). Another case in which it had become almost a certainty that 
the operator would not be on the farm for another year was found in which 
soil losses had decreased (63). Additional information revealed that in 
the first instance ownership of the farm had changed. !Phe former opera­
tor, a tenant, was a bachelor. The courts some years before had awarded 
a judgment against him which was a lien on his income. It had removed 
any incentive that he might have had to maximize his income. The new 
operator was a young married man with a |;30,000 mortgage to pay and a 
desire to pay for it as soon as he could. The second case (63) was that 
of an owner operator of a small farm who expected to sell it soon. He 
increased forage production on the farm and was pasturing cattle on 
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the farm while he did off-farjn work which he found to "be more advantageous 
to him. 
These examples illustrate that particular obstacles or success elements 
may "be relatively unimportant in comparison to other obstacle or success 
elements which may be found to exist in the same farm situation. 
Classification of cases 
She farms on which the greatest changes in soil loss rates had 
occurred, both increases and decreases, omitting changes in loss rate of 
5 tons or less are indicated by code number in Jigare 9,^  The 1949 loss 
rate is plotted on the vertical axis of the figure. The horizontal axis 
indicates the 1952 loss rate. Farms on which no change in soil loss had 
occurred, if shown, would have plotted along a line drawn from the origin 
at a 45® angle. Jarms on which soil losses had increased fall below this 
line. Those on which losses had decreased plot above the line. 
What factors were primarily responsible for the changes? Actual 
physical changes can be established quickly. Changes in the amount of 
com in the rotation, changes in the amount of organic material returned 
to the soil and the adoption or abandonment of erosion control practices 
T^he cut-off at 5 tons was considered sufficiently large to insure 
that changes larger than that were not due to errors in calculating soil 
losses. It may be too great a figure for the farms in the lowest loss 
groups and it may not be great enough for the farms at the other extreme. 
Comparable data for the excluded farms is given in tabular form in 
Appendix B. The farms are grouped according to the 1949 loss in 10 ton 
intervals. In addition, farms on wiiich the operator had changed are 
listed separately. 
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are the direct causes. iPhe conditions which made these changes possible 
will be indicated in the analysis which follows. 
The farms on which the rate of soil loss increased will he examined 
first. Each of these farm situations was studied to determine the deci­
sive factor or factors responsible for the physical changes. In some 
cases a change in one factor only was obviously responsible for the change 
in soil loss. In other cases a combination of several factors determined 
the change. Where it has been possible, the farms have been grouped by 
the major characteristic cossBon to all of them. She circumstances of the 
farms within these groups have been summarized but where particular farm 
situations differed from the group, the salient factors have been indicated. 
financial situations which increase soil loss 
The financial circumstances of the operators on farms 26, 30, 33, 
45, and 55 appear to have been responsible in large part for the inereases 
in rate of loss on the farms. All farms were being operated by owners. 
Mortgage debt was reported on each farm which ranged from I?,50 an acre 
(55) to |55.00 (26). It averaged §28.40 an acre. Each of the operators 
said that the debt would have to be reduced considerably, or completely 
paid before they could consider reducing their com acreage. 
The operator of farm 45 had increased his mortgage by purchasing 40 
additional acres. The operators of 26 and 55 had decreased their mortgage 
debt but had increased their short teirm debts. On farm 26 debt was 
increased to buy livestock and machinery and on 55, to buy seed and trac­
tor fuel. The operator of 33 had not been able to pay anything on his 
mortgage and had acquired a short term debt of equal size as a result of 
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crop failxires and medical expenses. 
Tlie owner of farm 30 had an increased equity. His greater soil loss 
was due in part to his failure to continue contoxsring and also to an 
increase in com acreage. He indicated that while he had no objection to 
contouring, he had not been able to take enough more time to do the job. 
He explained the increase in corn saying that an alfalfa seeding had 
winter-killed. In this situation, however, the debt situation will be 
less of an obstacle in a few years because the operator has been building 
up his livestock inventory by saving heifers and raising his own feeder 
calves, 
The other operators had increased their corn production or had 
shifted more of it to steeper ground. Corn production, according to one 
(26), was a much more certain proposition than was livestock, The turn­
over with cattle was slow, he said, and there was also price uncertainty. 
Corn on the other hand, he pointed out, brought a return within a year 
and the price was supported. He would raise as much corn as he could, 
therefore, to pay off his mortgage as soon as possible. After that he 
would consider more forage and terracing. He was contouring, however, 
for the first time. The operator of farm 82, a tenant who had increased 
corn production but who reported no debt, had a somewhat similar attitude 
with respect to the relatively greater certainty in corn production. 
financial circumstances were a factor in the loss changes on farms 3 
and 23. The cases are somewhat different, however. Farm 3 involved a 
change in operators and a change in tenure status. This situation, which 
was cited as an example previously, was largely the result of a difference 
in objectives of the former operator and the new operator. 
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Faxa 23 was operated "by a 30-year-old tenant on a crop-share lease. 
The major pert of the difficiilty could be assigned to the landlord, a 50-
year-old trucker who had owned the farm nine years. He had fanned it 
himself one year and had rented it out since. He was trying to pay off 
the |33 an acre mortgage still against it. 
The 12G acres in the farm were "badly eroded. All recoiamended changes 
on the fans would have required an investiaent hy the landlord or a teiapor-
ary sacrifice of income. Althoxxgh recognizing the need for such practices, 
the landlord was opposed to them "because he was "pinched for money" and 
did not want to increase his de'bts. She farm was too small, according to 
the landlord, to penait either tenant or landlord to receive a good 
income. Although the 1949 tenant had contoured, the landlord would not 
permit the tenant on the farm in 1952 to contoxir "because he did not want 
weedy com. 
There had "been four tenants on the farm in four years. Dissatisfac­
tions with the farm and the rental arrangements appear to have "been the 
cause for the unstalile tenure situation. The 1949 operator e^ ressed 
part of the difficxilty in a statement that the renter was entitled to a 
larger share of the crop "because of the low yields and the greater contri-
"bution mside "by the tenant. 
Cha.nges in the planning horizon which increase soil loss 
An operator's gradual retirement on the farm could logically "bring 
a"bout situations conducive to greater erosion control, or, to greater 
erosion. On farms 35, 59 and 144 (and to a certain extent, farm 55 which 
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was discussed earlier), the operators fall into the latter category. 
All of these operators were more than 60 years old. The first two 
farms were 160 acres each owner-operated except that on farm 35, the 
major part of the farm had been rented out for the four year period. 
Parm 144, a 104 acre unit, was tenant-operated under a livestock-share 
lease. She owner, an unmarried woman, kept house for the operator, a 
"bachelor. The arrangement had "been in effect 12 years. She principal 
reason these operators gave for the shift to more corn was the inability 
to care for a larger number of cattle and the desire to avoid de"bt and 
risk. 
She owner of farm 35 reported the only de'bt, a small mortgage which 
he expected to "be able to pay off "by the end of the year. He was in favor 
of contouring but "because of a short term of interest in the farm and a 
tenant who objected to contouring, he had not pressed for it. 
Indifference to soil loss 
She principal factor behind the soil loss increases on farms 47, 57, 
82, 104, 125 and 130 appeared to be indifference on the part of the opera­
tor to the loss. On the rented farms it was caused by an unawareness of 
the true sittiation on the part of the landlord or the inability of the 
landlord to manage the farm in his or her own interest. 
Farms 47 and 57 were operated by owners. Farm 47 increased in size 
both as an ownership unit and an operatorship unit since 1949. She opera­
tor inherited an 80 acre tract he had formerly rented and purchased an 80 
acre farm (50). Soil losses had increased on his farm, however, because 
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he stopped contouring. He had no real objection to the practice 
ezcept for the extra effort. His mortgage de"bt was greater because he 
had purchased the additional land. His livestock inventory was also 
greater. However, neither of these factors appeared to have any hearing 
on the case, 
Farm 57 was situated between a "bluff and a small stream. Forty per 
cent of the cropland was subject to overflow. The remainder had enough 
slope to warrant contouring and the use of more forage crops. The field 
layouts were such that some included both bottom and hill land and those 
with bottom land had been kept in corn almost continuously. However, 
since 1949, when the farm was purchased by the operator, corn production 
had been increased on the upland fields. 
The operator owned and operated three other farms and carried out an 
extensive cattle and hog feeding enteii)rise. Although his income and net 
worth were not determined, he appeared to be in an especially strong 
financial position. The increase in corn production on his farm was not 
prompted by financial pressure but from a feeling that the resultant loss 
in soil was inconsequential and that his gains far outweighed it. He did 
indicate, however, that he might start to farm with the contour the follow­
ing year. 
Farms 104 and 125 were owned by women whose hus'bfcads had died since 
1949. The woman who had inherited farm 104 had little knowledge of farm­
ing; although she had been in favor of using fertili25er on the farm, the 
tenant had argued against it. The other farm, a 40 acre tract, had been 
the home of the owner and she maintained her home there although she lived 
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in her daughter's home most of the trne. Iseither she nor her daughter 
had any other interest in the farm ezcept as an immediate source of 
income. 
Farm 130 had heen operated hy the owner except for the past ei^ t 
years. He was nearing 80 euad seldom ""bothered the tenant" althoxigh he 
"believed the farm was in much the sEuae condition as when he had operated 
it. At one time it had heen one of the demonstration farms of the Soil 
Conservation Service. Fences had "been changed and terraces had "been con­
structed at that time "but these improvements had not "been maintained. 
She operators of these farms showed little interest in them. Farm 
125 was field rented "by a 35-year-old operator who owned an 80-acre farm. 
Farm 130 was operated "by a 30-year-old bachelor who lived on his parents' 
farm. Neither operator had any livestock on these farms and the produc­
tion of corn had been greatly increased since 1949. 
While the operator of farm 104, a 58-year-old tenant, reported his 
lease as the only o"bstacle to carrying out erosion control meastires, evi­
dence indicated that his own indifference and lack of amhition were the 
most important o"bstacles. 
Enterprise organization which increases soil loss 
Changes in kinds and nomhers of livestock are factors which can "be 
expected to "be reflected in soil loss changes. The cattle inventory had 
dropped sharply on farms 6 and 84 during the period. The change on farm 
6 came about with a change in operators. A 26-year-old tenant had replaced 
a 68-year-old tenant who had "been on the farm 13 years and had 11 animal 
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Tznits of cattle. The aew operator, short of capital, had 4 animal units 
of cattle. He had plowed up some steep pasture land and put it into corn. 
The operator on farm 64, renting under a livestock-share lease from his 
mother, had also plowed up pasture and put it into corn. The prospect of 
losses in cattle feeding had dissuaded him from staying in. 
The o'wner and operator of farm 52, a small farm, had succeeded in 
reducing his mortgage deht and had improved his general financial position. 
Sis intentions in 1949 had "beei!. to increase his livestock inventory, "but 
in 1952 he had 11.2 animal -emits of cattle as compared with 28.6 iznits in 
1949. The unfavorable outlook for cattle had caused him to hesitate to 
huy all the replacement steers he had once planned to "buy. He expected to 
"buy dairy cows "because he felt there was less risk in them. However, he 
"believed that he needed more corn than he had "been producing. 
His increase in soil loss would have "been only half as great if he 
had continued to farm on the contour as before. He intended to resume the 
practice, however, after removing old fences and laying out a new field 
arrangement. 
Althou^  livestock numbers had increased some on farm 82 this had 
been done only to make use of permanent pasture which had not been fully 
utilized before. The risk and uncertainty introduced with a livestock 
enterprise had prevented the operator from ezpanding his inventory beyond 
the point where increased forage production would have been required. 
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Bental situations teadiiig to increase soil loss 
Failure elements of several kinds can be foimd that are directly 
related to rental situations, ffanas 30 , 38 , 46, and 69 represent situa­
tions of indifference on the part of the landlord to the prohlem of the 
influence of customary practices. Although it was evident that in these 
cases the fault did not all lie with the landlord, the tenants ezpressed 
a more favorable attitude to the recosnnended practices than that expressed 
by the landlords. 
Farms 38 and 46 were father-in-law - son-in-law and father-son 
arrangements respectively. The others were unrelated tenancies. Para 38 
changed ownership and decreased in size. The farm originally had been 
one of 200 acres. It had been sold to settle an estate but en uniiaproved 
80 from the farm was reserved for one of the heirs. The new farm unit 
was left without the best land of the farm and with 40 acres of old pas­
ture, badly cut into strips by two gullies. The farm plans recoannended 
that the old pasture be broken and cropped and that portions of the farm 
on steeper land be farmed less intensively. Both tenant and landlord 
ob;jected to this. While the tenant appeared to be willing to contour, 
the landlord would not permit it. On the positive side, a livestock-share 
lease arrangement replaced the crop-share arrangement existing previously 
and the livestock inventory of the new tenant was larger. This may have 
hag an influence in determining the amo^ lnt of land kept in pasture. 
The landlord on farm 46, a nan of 90, was also the father of the 
tenant. The operator indicated that his father was not willing to make 
investments in the farm. His father not only considered that fertilizer. 
Ill 
additional forage said terracing woiild cost too much to carry out, but he 
also helieTed "the old way" was "best. 
His son, a 47-year-old bachelor, had been on the farm 10 years. 
Buildings and yards were in poor repair. Secause of his father's attitude 
and advanced age and because there were other heirs, the operator had done 
little to attempt to control erosion. Contouring was not "worth the 
bother", he said, since any soil loss was not his loss. 
He operated on a lirestock-share lease as in the past. The number 
of cattle on the farm increased from 20 to 37 animal units but forage 
crops had been decreased. He had increased corn production in an effort 
to recoup his losses from a poor corn crop the previous year. Soil losses 
were also higher because he no longer plowed under a green manure crop 
but used oats and sweet clover as pasture for the cattle. 
Farm 20 was owned by a woman but managed by her 80-year-old father 
who had given it to her. A retired farmer, he had farmed on the Missouri 
Hiver bottoms and had only begun to appreciate the problem of erosion on 
upland farms. A soil conservation plan had been drawn up for the farm in 
the past and several terraces had been installed. 
The difficulty in the situation lay in the failure of the landlord's 
father to see the need for forage in the rotation. All pasture and hay 
land, except for that in the waterways, had been plowed up at the older 
man's insistence. The tenant's livestock inventory of 13.5 animal units 
was lower than it had been in 1949, he said, because of the lack of pasture. 
Independent observations and interviews with neighbors and with the 
landowner's father indicated that the operator may have been relatively 
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xmskilled as a livestock fanner, She agent indicated that he would not 
impose the same restriction on another tenant and that the present operator 
would probably not "be there another year. 
Siamher 69, a 160 acre farm, was owned by a widow over 80 years old. 
Her son, who was actively engaged in farming, looked after it for her, 
The farm was heavily wooded. Cropping was possible on only 56 per cent of 
the acreage. Except for a limited ssnoxsnt of bottom land bordering a deep 
gully which was steadily working back up the farm, the predominant slopes 
were 15 and 20 per cent. Althotigh forage production had been increased by 
35 per cent and the corn acreage had been reduced from 44 to 30 acres, 
soil losses had increased. !Ehis came about because the practice of con­
touring had been stopped. The operator had tried to contour in 1949 but 
had found the slopes too steep. 
She operator was in almost complete agreement with the plan which 
called for an average of but 8 acres of corn a year. Such a change in 
cropping would be feasible, he felt, if a livestock-share arrangement 
could be set up and if provisions were made to assist him to finance his 
share. The land owner's son felt the same way but would be willing to 
undertake the venture only if he could buy the farm from his mother and 
get it at his price. 
Small farms and soil losses 
Farm 97 represents a situation in which a small farm was adequate 
for an operator who was semi-retired but was insufficient for a young 
operator with a family. The former tenant on the 80 acre farm died and 
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had been replaced ty a 23-year-old operator, a distant relative of the 
landlord. The new operator's livestock inventory of 8 animal units repre­
sented an increase of 4 over the earlier sitixation. However, to increase 
his incoEe, the new tenant had increased his corn acreage at the expense 
of pastxLre land said was pastiaring his cattle on small grain. He was also 
attempting to work off the farm much of the time with a construction com­
pany which he was finding to be an unsatisfactory arrangement. He expected 
to leave the farm in another year, either to work full time on the con­
struction job or to operate a larger farm if he could find one. 
The cases just described illustrate various failure elements in 
operation. It will be noted that even after the rates of soil loss 
increased on these farms there was a wide range of losses, Ihis indicates 
that success elements were also present in these cases but that they were 
present in varying degrees. Since this analysis has been limited to the 
study of changes, these success factors have not been mentioned in the 
case analysis unless there has been a change in them also. However, in 
the sections which follow, the cases taken up are those in which the suc­
cess elements have replaced elements of failure, or, obstacle situations 
have been overcome in part instead of created as they were in the cases 
just discussed. Again, the cases which are discussed range from farms 
with low losses and few obstacle conditions to those farms with high 
losses even after their soil loss rate was decreased. 
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g^ TiRwcial situations which decrease soil loss 
If soil losses tend to increase on a farm where the operator or land 
owner suffers fiimncial reverses, it would seem that if the fortune of 
the operator or owner improved, there would "be a tendency for soil losses 
to decrease. She following cases provide evidence of this. The financial 
position of the operators on farms 76, 87, 95, 108, 119, 120, 121, 122, 
138, 141 was sufficiently improved over that of 1949 or their attitude 
toward the costs included had changed such as to permit them to mak® cer­
tain changes in land use. These in txtm made reductions in soil loss 
rate possihle. 
Six of the 10 farms had mortgages against them in 1949 (76, 87, 108, 
119, 122 and 138). Farms 87 and 119 had "both "been sold and the mortgage 
deht actually increased on them during the period. The mortgage dett on 
farm 76 was unchanged and on the others it was reduced. !Ehe mortgage on 
farm 122 had heen completely paid off. The five mortgages in force in 
1952 averaged |53.58 per acre. All debt on the ten farms averaged §29.36 
per acre. 
The operator on farm 76, aged 45, had purchased the farm in 1948. 
He had paid off a §5000 note since 1949. The operator's mortgage deht 
had remained the seme and was the highest per acre of the group at §85.50, 
but he had recognized that he was losing soil and had reduced his corn 
acreage, largely by taking corn off the steep slopes. He had also adopted 
better organic matter management practices and had continued to farm with 
the contour. His cattle nuEbers in teims of animal xinits, had increased 
by 5 during the period. Any additional decreases in soil loss would be 
115 
impossible, he said, until his debt had been liquidated enough to permit 
the purchase of additional cattle. 
There had also been increases in animal units of cattle on farms 108 
and 136 which had permitted the operators to take the steeper slopes out 
of corn production. Both operators, aged 42 and 47, e3qpected to reduce 
their corn acreage even more drastically ajid to increase cattle numbers 
Eore, especially milch cows. 
The changes noted on fara 108 had actually begun when the owner sored 
on the farm in 1949 in place of the tenant he had had there. It had taken 
the present operator the intervening period to overcome the financial 
difficulties he had mentioned then and to establish the hay and pasture 
he needed for the expanded livestock enterprise which he was just starting. 
The situation on farm 138 was "somewhat comparable. The operator, 
who was a tenant on the place in 1949, purchased it from his father-in-law 
the next year. Although there were only 99 acres in the farm, the opera­
tor had also been renting 80 acres. He iiad paid off ^ 2200 on his mortgage 
by 1952 and had repaid a ^ 2900 bank loan, fie no longer considered debt 
an obstacle to the adoption of the recommended rotations for the farm and 
was planning to seed more land to grass and to increase his cattle numbers. 
Farms 87 and 119 had changed ownership during the period and with 
that there had been a difference in attitude toward debt as well as toward 
the recommended practices. The difference in attitude toward debt could 
be explained in terms of the greater resources of the new owners, both of 
whom owned other farms and had purchased these farms for investment pur­
poses. Farm 87 was operated by the owner with the help of a hired man 
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who lired on the farm. Isxm 119 was operated by the owner's son who had 
just started to farm for himself. 
Conto-aring and terracing had "been initiated on "both farms and the 
corn acreage had heen reduced slightly. In both instances, however, the 
new operators had smaller inventories of roughage consuming animals. 
2?here were 34 fewer roughage consxtming animal units on 87 and 9.5 units 
less on 119. She cattle inventory for farm 87 would likely he increased 
in the future if the outlood for heef cattle "brightened while the other 
operator was "building up a small dairy herd "by saving his heifers. 
ffarms 120 and 121 were owned in a life estate by the same elderly 
woman. Uncertainty of long tenure was a problem for the tenants in 1943 
as well as in 1952. IThree operators had farmed on 121 during the four 
year period. Leasing problems still existed on both farms, yet reduc­
tions in soil loss had been accomplished largely because the operators 
were able to finance the purchase of cattle and increase the production 
of forage on the steeper ground. One operator had begun to farm with 
the slope althoizgh not on a true contour and the other expected to con­
tour if he stayed on the farm another year. 
A more favorable financial position and an increase in cattle nambers 
was responsible for similar changes on farms 95 and 122, both owner-
operated. Both had also started to farm with the contour. 
yarm 141 was operated under a live stock-share lease by the 26-year-
old son of the owner. His father had retired from the farm in 1948 and 
the operator, when first interviewed, was just establishing himself in 
farming. He had a short term loan of ^ 1000, a debt he still owed in 1952. 
Pinanciag was still a problem for him, but he considered himself to be 
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better off financially, lot having to repay his 'borrowed capital iirmedi-
ately, hs had "been able to accumulate a larger inventory of livestock 
through his own raising and through purchases which provided an outlet 
for the increased acreage of forage. 
Ihe night school classes in agriculture sponsored "by the Teterans 
Adainistration, which this operator attended, had stimulated a new interest 
in erosion control measures, A conservation plan had "been drawn up for 
the farm and the operator was saking an effort to apply it. Longer rota­
tions had been used, waterways had been grassed and additional terraces 
had been installed. Although the father paid for all the costs of terrac­
ing, the son said the other measures were possible only because of his 
improved financial position and larger livestock inventory. 
The operator had the additional advantages of certainty of long 
tenxxre and of operating under a livestock-shaxe lease. Both made a 
larger livestock enterprise feasible. While these circusstancss had 
s3cisted in 1949, the influence of them cotild be observed in 1952. There 
was little chance for difficulties to arise under the leasing arrangement; 
for, because of his father's infirmities and advanced age, the son had 
been given full responsibility for decision making iinder the livestock-
share lease. 
Increased expectations of long tenure and decreased soil loss 
fhe "conservation" problem in land use is largely a problem of decid­
ing when and under what conditions the exhaustible resources of the soil 
shall be disinvested. The farm operator with a short expectation of 
tenure will discount future earnings from the land at a higher rate than 
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the operator with a longer interest. But if a change should occur which 
increased the planning horizon of the operator, he might "be espected to 
discount future income less heavily and to he more concerned with the 
measures which would protect the production capacity of the land. 
Farms 41, 42 and 50 changed ownership from 1949 to 1952 and "became 
owner-operated farms instead of tenant operated farms. Both 41 and 42, 
previously owned "by the sane aan, were purchased "by "brothers who were 
operating the two farms as a (XIXX V • 3 ecause of a longer interest in the 
farm than either the previous tenants or the landlord and a recognition 
of the need for the practice, they were farming with the contour. Their 
larger livestock inventory also made it possible for them to increase 
forage production. 
She situation on farm 50 was similar. 5?he farm was purchased by the 
operator of farm 47 and farmed with that farm. The previous operator, a 
tenajit, o"bjected to various practices both because of the short period of 
interest in the farm and leasing difficulties. The change in tenxire 
status corrected this. The new owner's longer term interest in the farm 
and his ownership of other land made it possible for him to take the steep­
est slopes on the 80 acre farm out of corn which limited corn production 
to about 10 acres a year. 
The owner of farm 73 sold and later repurchased his farm, a 40 acre 
tract. The farm had been a part-time venture for the operator. Ee was a 
bachelor and his sister had kept house for him. ¥ith her death the opera­
tor was no longer interested in keeping the farm and opposed the various 
practices. He found nothing that suited him elsewhere after he sold his 
farm iie returned to it convinced of the need to do something to stop 
the erosion on the faxm. He ha^  started to fara with the contour and had 
reduced his corn acreage, fie had no livestock other than a team of horses 
at the time of the intenriew "but he hoped to "buy cattle if he could "borrow 
the money for them. 
J'arm 126 was actually two farms. The smaller farm of 120 acres was 
owned lay the operator. Augmenting this was 160 acres which he had started 
renting in 1948. When the operator was interviewed in 1349, it was found 
that the soil loss on hia own farm was only 9 tons per acre while the 
rented farm had an average loss rate of 27.1 tons per acre. There were 
no terraces on either farm and the operator was not farming with the con­
tour on either farm, hut he had devoted 53.4 per cent of the cropland on 
his farm to meadow crops while only 6.3 per cent of the rented land was 
in hay and pasture. The operator's explanation for the situation at that 
time was that he would not have the other farm long enough to benefit 
from rotations any less intense. 
The operator was still renting the other farm in 1952 and indicated 
that there was a good chance that he would continue to have it. His land­
lord said the same thing. However, with little change in his livestock 
system, and with changes only in the rotations he used, the operator had 
reduced soil losses on the rented farm to an average of 16.0 tons per 
acre while there was a .4 ton per acre increase on his own farm. 
In contrast to the situations mentioned above are two cases, 89 and 
142, in which there was uncertainty of tenure, yet soil losses decreased 
"because there was an increased awareness of the erosion pro"bleni. The 
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operator on fsnn 89 "became more tincertain of his tenure, strangely enough, 
when it appeared that his tenure would have "been more certain. In 1951 
he inherited an undivided half of the fexm he operated. He had previously-
inherited an undivided quarter of the other half of the farm. His diffi­
culty arose in attempting to "buy out the other heirs. Since an agreement 
as to price had not "been reached, he was xincertain as to whether to meet 
the price asked or to sell his share. 
He had taken a greater interest in the farm, however. He had strated 
to farm with the contour and he had adopted a rotation which incorporated 
more forage than his previous rotation. But his cattle nixmhers remained 
the sane and there was only a small chance that he would "buy more until 
cattle prices adjusted to a more normal relationship with other prices. 
Farm 142 was tenant-operated in 1949 and 1952, hut "both the owners 
and operators had changed. The farm was operated under a livestock-share 
lease for the entire period. The first owner, while workiag toward an 
erosion control progrm, had a 60-year-old tenant who was quite indiffer­
ent to it. While uncertain as to his continued tenure, he opposed most of 
the practices on other grotznds. 
IPhe new owner and his son-in-law, aged 28, took over in 1951. They 
installed 10 miles of terraces and greatly ezjjanded the livestock enter­
prise, cutting "back on corn at the same tise. However, the owner died 
within a year and "because of family difficulties which followed, the 
tenant was almost certain that the farm would "be sold within a year and 
that he would "be gone. He had planted a larger acreage of com in 1952 
"because of this circumstance than he would otherwise have planted, he said. 
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Intejrprise organization, and reductions in soil loss 
The organization of farm enterprises to make possible the production 
and use of greater quantities of forage and less corn is to some extent 
dependent upon the operator's financial status. It is also related to his 
ability to assume risk and to his certainty of tenure. 
Ihe number of cattle on farms 29 , 68 and 90 increased because the 
operators were moTing into longer rotations with larger amounts of forage 
and the livestock were required to consume it. Farms 29 and 68 were operated 
by owners who had been in a favorable financial position in 1949 but were 
in an even better position in 1952. 
The operator of farm 90 had just moved on his farm in 1949 after 
purchasing it with a loan from the farmers Home Administration, One of 
the conditions of that loaoi was that the borrower initiate a conservation 
program on the farm. The 1949 soil loss rate was actually a reflection 
of the farming practices of the previous operator, a tenant. While the 
rate of soil loss was reduced through the use of terraces and by farming 
with the contour, it was also accomplished because the operator had been 
willing and able to increase both his forage production and his livestock 
production. 
The operator of farm 94 increased both forage production and livestock 
but his livestock program was still not adjusted to the production of the 
additional forage recommended in the plans. 
The lack of livestock was one of the major difficulties holding back 
the tenant-operators on farms 79, 123, 127, and 128, 3y 1952 they felt 
more secure financially and had invested in cattle and had adjusted their 
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rotations. Such, an expansion into feeder cattle had required tvo of these 
operators to "borrow ^ 10,000 while a third had borrowed ^ 0,000. 
gev awareness of erosion problem 
It was pointed out in the previous chapter that farms which had some 
of the highest soil loss rates in 1949 made the most notable reductions 
in soil loss. As indicated by Figure 9, many of the cases discussed here 
have come from the higher loss groups. The changes which were made appear 
to have been brought about by the operators' recognition of the serious­
ness of their losses. Of as much or more importance as the change in 
rotations on the farms just mentioned was the adoption of the practice of 
contour farming. These and other farmers, notably the operators on farms 
72, 78, and 86, had been convinced of the need for the practice after 
comparing the damage done in their corn, fields by a series of hard washing 
rains with the fields of neighbors which had been contotired and had lost 
relatively little soil. 3?he landlord required contouring on farm 37 when 
the tenant took over. On farm 106 the new operator started the practice 
on his own initiative. 
Ihe operators of farms 75 and 77, both new tenant operators, recog­
nized the need to use more forage. Again, others had done little more 
than to shift what hay and pasture they had always had on the farm to the 
steeper slopes. She operators on farms 24, 70 and 80 had done little 
more than that. Similarly, plowing under heavier green manure crops, as 
on farm 100, or using a corn-oats-clover rotation instead of corn and oats 
with sweet clover, as on farm 114, could bring about small changes in 
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erosion loss although other prohlem situations were keeping the operators 
from going farther with erosion control measures. 
Sental arrgyiigements tending to decrease soil loss 
Shere were very few instances in which lease types changed and only 
two in which soil loss rates changed by more than 5 tons. One of these 
instances was the change from a crop-share to a livestock-share lease on 
fana 38. xhe average rate of soil loss increased on that faxa, "but there 
were also other changes which s^ ipear to have been of more inQJortance. 
The other instance was that which occurred on farm 27. Here the ownership 
of the farm passed from a cousin of the operator to the operator's brother. 
Heither the new owner nor the operator looked with favor upon such 
practices as contouring and terracing. Both of them opposed the rotations 
stiggested in the plans. The operator's brother did insist upon a live-
stock-share lease with the result that more cattle were stocked on the 
farm for winter feeding. Since some forage was required for the cattle 
and the operator had been following a rotation of corn-corn-oats, the 
operator's brother suggested that a two year rotation be used, especially 
on the steepest land. Twenty acres which the operator's brother also 
owned were added to the farm which brought it T2p to 160 acres. This in 
part offset the reduction in corn acreage which was brought about by the 
adoption of the new rotation. 
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Faras showing no important soil loss changes 
Having exaained the case situations in which soil loss rates had 
cheuiged "by more than. 5 tons in either direction, the question left unan­
swered is why there were no important loss changes on the 81 remainin^ g 
farms. A portion of these farms had shown very little change because the 
operators had heen successful in maintaining the low losses which they 
had had in 1949. If the 10 ton loss figure is picked arbitrarily, 30 of 
these farms had soil losses of 10 tons or less in either 1949 and 1952, 
24 had such losses in "both years and 6 farms had losses of 5 tons or less 
for "both years."^  
Shis leaves 51 farms or 35 per cent of the 144 farms, which had soil 
losses of 10 tons or more on which no important change in soil loss rate 
had taken place. The obstacle sitxiations found on these fanns had not 
changed sufficiently since then, either for the better or for the worse. 
Six of these 51 operators, however, were persons who believed that the 
practices were unnecessary or would do no good and expressed this belief 
in both 1949 and 1952. fhese farms were 40 , 61, 91, 92, 101, and 117. 
Except for farm 117 the soil losses on these farms were below the average 
for the sample. 
The operator on farm 101 had installed terraces on the farm since 
1949 but the increase in corn production which he had made at the apense 
of forage production had offset this change enough so that the rate of 
soil loss actually increased slightly. 
S^ee Appendix B. 
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The landlord of faxm 61 was responsible for the favorable aspects of 
the situation on that farm. He had set up a livestock-share lease. He 
req^ uired the tenant to follow the conservation practices recosiaended in 
the plan prepared for the place by a Soil Conservation Service farm plan­
ner. He paid the full cost of fertilizers applied for the first year of 
a tenancy. Ihe costs were shsired thereafter. When The tenant left the 
faxiB he was considered to have balanced the account with his share of the 
ujiezhausted value of fertilizers that had been applied.^  
She difficulties were the result of a change in operators. The pre­
vious operator had been on the farm six years. The new operator had 
moved on the fann in 1952. ¥hile he voiced no opposition to the plans, 
he had no real interest in doing things right as was evidenced by the 
"contour" listing he had done in which almost as many rows were going up-
and-down hill as were following the contour. 
Parm 117 was operated by a tenant, the son-in-law of the owner. 
Operating decisions were his. Adoption of the practices proposed in the 
plan would create no difficulties except for the fact that lie was opposed 
to it all on the grounds that it was not necessary, the terraces recom­
mended were in the wrong location and he did not want to have to follow 
anyone's plan or have anyone tell him what he could or could not do. In 
this respect he was typical of a number of other operators althoug^ i they 
also expressed other objections. 
%his arrangement, while not a perfect solution, was admittedly 
better than none. A similar arrangement was found on farm 6. ifo other 
conQjensation schemes were fotind to exist on the farms in the saj!:5)le. 
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Of the remaining 45 farms there were 25 farms on which no changes 
had occtjrred which woTild tend to lessen existing obstacle conditions. On 
20 farms, however, one or more of the existing obstacles had been lessened 
to some extent but, except for 10 farms, other obstacles continued unabated 
or actually increased. Of the 10 farms on which all obstacles had been 
lessened or eliminated, the operators on only 3 farms (15, 11, and 118) 
intended to put into practice measures which would appreciably reduce soil 
losses. 
This seems to indicate that even though progress may be made in 
reducing the major obstacle conditions, continued efforts will be neces­
sary to overcome such non~economic obstacles as lack of information, 
custom and inertia. It is not enough that an obstacle be removed. If 
the measures required to reduce soil loss are to be used there mast also 
be confidence that the measures are necessary and that they will be effec­
tive. There must also be the will to act when it means breaking long 
established patterns of farming and replacing them with new ones which 
require new skills. 
Seventy farms in the sample had soil loss rates changes of 5 tons or 
more; on the 27 farms on which soil loss rates increased, those changes in 
obstacle situations which would tend to increase soil losses occurred 
more frequently than the changes which woixld tend to reduce soil losses. 
Leasing difficulties were more of a problem on 7 farms, less of a problem 
on 2. The inventory of cattle was lower on 5 farms, but higher on only 3. 
The financial position of 5 operators was less favorable and more favor­
able for only 3. Size was less of a problem on 2 farms. Pour operators 
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indicated that their length of interest in the farm was still a problem, 
or more of a prohlem while it was less of a pro"blein on only 2 fanns. 
Offsetting changes in obstacle circumstances occurred on 4 of these 27 
farms. 
Of the 43 farms on which soil loss rates decreased, 11 farms had had 
leasing difficulties hut on 6 of these farms the problems had been over-
coEe or an owner had replaced a tenant. The cattle inventory had either 
increased on 20 farms or was less of an obstacle while it was still a 
problem on 9 farms. Financial problems were less of a difficulty than 
they had been in 1949, or, an increase in debt was not regarded as an 
obstacle on 22 of these farms. It was considered to be more of a problem 
on only 4 farms. A change in the number of acres farmed was either no 
problem, or an improvement over the previous situation on 7 farms and no 
additional problem on any of the farms. While the operator's expectation 
of short tenure had become more of a problem on 4 farms, it was less of a 
problem on 5 farms. Offsetting changes in obstacle circumstances occurred 
on 4 of these 43 farms. 
findings 
The observations made in this investigation indicate that changes in 
the rate of soil loss may come about on a farm with the change in only 
one obstacle situation. In other instances erosion losses may not change 
unless a combination of obstacles is overcome. There is also the possi­
bility that one obstacle condition may be overcome only to be replaced by 
another obstacle. Thus, reductions in soil loss may not be possible or 
128 
if they do come about they may "be Eiuch smaller than they would have "been 
without the new obstacle. Finally, changes in soil loss may not come 
about even though the only apparent obstacle has been overcome or they may 
come about without a change in any of the obstacles that the operator may 
hav-e mentioned. 
These apparent contradictions are possible for several reasons. 
First, the problem varies from farm to farm, not only in its physical 
aspects but in type of farm and the resources that are available, the 
attitude of the operator and his awareness of the problem and his confi­
dence in the effectiveness of the erosion control measures. The initial 
losses from which the changes were measured varied greatly from those 
farms which had actually attained the desired goal to those on which the 
gap between the existing soil loss and the public goal ranged upwards to 
60 tons per acre. 
Changes in obstacle conditions were undoubtedly responsible for soil 
loss changes but some of the changes which came about must be assigned to 
other causes. The obstacle changes just described would have the greatest 
bearing on the acceptance of operators of rotations with less corn and 
more forage and to some extent, the use of terraces and the use of fertili­
zers. Of the five major obstacle situations considered, only the lack of 
a long term interest in the farm mi^ t have any direct bearing on the 
decision of a farm operator to farm with the contour. If this ever was 
actually an obstacle to the use of contouring, it was never mentioned as 
such. The obstacle which prevents the further use of contouring appears 
to be the reluctance of faarmers to brealc with established farming prac­
tices, especially since the practice does require some additional effort 
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when •used for the first time if the contour lines are actually followed. 
Those farm operators who had adopted the practice of contouring since 
1949 j^ peared to hare heen influenced to adopt it "by neighbors, hy their 
own observations and hy a new awareness of their erosion problem rather 
than "by a change in any of the obstacle conditions studied. 
Much of the same thing can be said about the increased use of terrac­
ing. Although cost was apparently a very real factor in a few instances, 
the biggest obstacle to the further use of terracing was the dislike that 
most operators espressed for the practice. Many farm operators do not 
appreciate what a properly constructed system of terraces is capable of 
accomplishing in the control of runoff water. After mentioning the incon­
veniences they believed they would easperience farming terraced fields, 
many operators concluded with the remark that nothing could be done to 
control the runoff from heavy rains anyway. 
Increases in com acreage at the es^ ense of forage crops came about 
on some farms even though no important change in livestock numbers had 
occiirred on them. However, these operators, as before, indicated that 
additional livestock would be required if they were to increase forage 
production. Uncertainty of long tenure, difficulty in adjusting rental 
arrangement from a corn-hog enterprise to an enterprise in which greater 
numbers of cattle would be required and the problems of financing cattle, 
together with the risk and iincertainty involved were still factors which 
they said would make a shift into more forage difficult or impossible. 
However, as noted in some of the cases cited, other farmers had 
reduced soil losses on their farms without greatly reducing their corn 
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acreage. They had accomplished this hy making some comparatively simple 
adjustments in their rotations. Shey no longer used one rotation for the 
entire farm. Instead, they cropped the land heaviest on which the erosion 
hazard was the least and used the rotations that were higher in forage 
than the ones they had previously used on the steeper and longer slopes. 
This also represented a departure from the practice of producing the major 
portion of the forage crops on the saiae field year after year. 
In summary the major elements of failure in the changes which took 
place "between 1949 and 1952 appear to "be found in the limitations imposed 
on the planning horizons of farm operators hy uncertainty of tenure; the 
further limitation of financial resources brought ahout hy crop failures 
and livestock losses, the decline of farm prices and the prospect of 
greater declines or, increased family expenses; a greater reluctance to 
assume risk; and the lack of confidence in practices which had been tried 
once. The major elements of success appear to be found in an increased 
appreciation for the seriousness of the erosion problem and a realization 
that erosion losses coiild reduce farm income, an increase in the length 
of planning horizons brought about by changes in operators, a shift to 
more grass on the steeper slopes and an increase in livestock inventories 
vdth the belief that on such land a forage and livestock entejprise was 
more profitable than corn production, and less concern with risk because 
of an improvement in financial circumstances. 
The next section will be concerned with means to strengthen and 
eacpand the elements of success and to replace the elements of failure. 
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SUCMSESITED MEASS FOE OTEBCOMISG OBSTACLES TO EHOSIOS COlKIiOL 
She rates of soil loss on the saiaple farms in 1952 as well as the 
changes from the 1949 rates of loss have "been noted previously. The 
factors causing the high loss rates have "been reviewed and those situa­
tions in which loss rates have changed have "been examined to determine 
what factors were responsible for the change. The gap hetwaen the present 
level of erosion control and that desired "by the puTjlic has "been pointed 
out. The problem now is one of determining what methods might be used to 
overcome the obstacles and to close the gap between present soil losses 
and the permissible rate of loss of 5 tons per acre which constitutes the 
public goal. 
Various educational, technical assistance, and financial measures 
are being used at present to induce aad assist farm operators to adopt 
erosion control measures. To the agencies responsible for these efforts 
and the landowners and farm operators must go the credit for most of the 
erosion control practices which are now in use on the farms in the Ida-
Monona soil area. The fact that a gap exists between the present level 
of erosion control and the goals of these agencies cannot be interpreted 
as an indication that the agencies have failed in their jobs. Eather, it 
indicates the lack of a complete understanding of the problem involved in 
continuing to assign to the agencies a job for which they lack the authori­
zation and the means to accomplish. Public efforts have been designed to 
meet a situation in which a lack of information on the technical aspects 
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of the required erosion control measures together with the cost of adopt­
ing the measures were considered to be the main problems. While both are 
and have been of importance, additional obstacles, some of which are 
beyond the control of individual farmers continue to thwart the efforts of 
the public agencies which have not been established to deal with prohlems 
of this joature. 
In addition to seeking methods which will enable farm operators to 
overcome obstacles there is also a problem of using the liaiited public 
funds allocated for erosion control efforts so as to obtain the greatest 
amount of erosion control. While this study is not intended to be an. 
analysis of the programs of the public agencies engaged in erosion control 
activities, certain criteria must be established as a basis for determin­
ing v/hen and where public fxmds will be used. One of the most important 
of these criteria is that public funds should not be used to compensate 
farm operators for those practices which they would find profitable to 
carry out themselves. Stated another way, this means that public grants 
of funds should be used to bring erosion control from the level of what 
is possible within the level of private probability up to the public goal 
of erosion control. 
Figure 10 expresses this idea graphically. Starting with the existing 
situation with respect to land use on a particular farm which can be 
represented as AA' , the area between Afi.' and BB' is that in which private 
effort will be rewarded by an increase in net returns if the obstacles to 
such effort are first removed. Public research and educational institu­
tions and agencies have an important role to play here. 
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The area 1)6701111 JBB' represents tliat in which individual efforts to 
decrease erosion losses further would "be unprofitable to the individual 
hut would he profitable to a private group. The area between CC and DD' 
represents the nature of the public responsibility. Private group respon­
sibility and public responsibility are quite similar. At each level in 
turn an increased amount of erosion control can be attained only because 
the resulting benefits can be made to offset the costs involved. Private 
group responsibility includes those sitiiations in which benefits are con­
centrated among a limited number of persons and are thus relatively easy 
to dstsrsins and to assess. At the public level these benefits are so 
widely dispersed either between individuals at one tiae period or between 
time periods such that the most efficient method of financing them is 
with the use of public funds. 
Beyond that point which is privately profitable is a level of land 
use which is desirable if it can be attained through the use of coii5)en-
sating taxes or bounties such that the welfare of none is descreased.^  
If individuals can be taxed for the benefits that they receive from the 
installation of erosion control measures such that they are made no worse 
off than they were previously and the tax will pay the costs of measures, 
•fcere is no need for government funds to finance such work. 
The use of public funds can be Justified only for the purpose of 
p 
removing obstacles to individual and group action and for those measures 
%.  V .  Eeder. Studies in the theory of welfare economics. Hew York, 
Columbia University Press. 1947. p. 16. 
%he educational efforts and research conducted "by the land grant 
colleges and other state and federal agencies are now and should continue 
to be considered as iii5)ortant and necessary to obtaining this end. 
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where "benefits are distri'b'uted in such small amounts over a large popula­
tion such as to make it iinpossi"ble or too costly to determine the nature 
of individual benefits and to assess them for the costs or, where benefits 
are distributed over a period of time such that those who will receive 
the future benefits cannot be determined today. 
Until the following conditions, the marginal conditions necessary for 
equili"briuin in production, have been satisfied, it will be profitable for 
the individual producer to make changes in his production plans which im­
prove his welfare. First, the price ratio between any two products must 
equal the marginal rate of substitution between the two products. Second, 
the price ratio between any two factors oust equal their marginal rate of 
substitution. Third, the price ratio between any factor and any product 
must equal the marginal rate of transformation between the factor and the 
product.^  As long as it is possible to reorganize production ia the firm to 
achieve the desired type of land use without moving beyond the position of 
equilibrium here specified, it would be inefficient to use public funds to 
subsidize such changes. Public funds will be used more efficiently and ef­
fectively if devoted, when necessary, to the elimination of the obstacle 
conditions which prevent farm operators from attaining the equilibrixim position. 
These criteria furnish the framework for the analysis which follows. 
The problem introduced in the previous chapter will be discussed here in 
terms of the remedial measures which might prove effective in their solu­
tion. They will be classified as intra-farm, inter-farm or public prob­
lems. It is assumed that three levels of profitability exist. Some 
HeRs^ a:es would be profitable to carry out at the intra-farm level if the 
E^icks, op. cit., p. 77-78. 
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obstacle conditions were corrected. Others at the inter-farm level would 
be profitable only when two or more farms cooperated to finance the 
measures because of the loanner in which benefits are divided between sev~ 
eral farms. Finally, the public problems are those in which the desired 
level of erosion control is profitable for neither single farms nor groups 
of farms to achieve because the benefits axe spread over such a broad area 
geographically or between time periods that only society is capable of 
associatisag the costs with the benefits. In order that the required 
meastires be adopted, however, it may be necessary for public ewtion to 
remove certain obstacles but no incentive other than the profitableness 
of the measures shoxild then be required. 
This scheme of organization is graphically illustrated in Figure 10. 
As various situations are discussed, the figure will be used to indicate 
the relationships between the three levels of action. 
Intra-farm Problems 
Many of the difficulties which were found to be preventing farm 
operators from adopting needed erosion control practices were of such a 
nature that they could haire been worked out by the farm operator or the 
farm operator and the landlord without the need of public grants. Certain 
other public action might be necessary, however. In Figure 10 these sit-
Txations would be included in the area designated as private individual 
responsibility. 
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Situations 
leasing difficulties are among the most important of the obstacles 
encountered at the intra-fara level of analysis in the Ida-Monona area. 
Hot only are such problems found more frequently here than suay others, as 
evidenced by this investigation, but they appear to be among the most 
difficult to resolve. The strong force of custom in determining the 
general outlines of the lease together with an unawareness of other possi­
ble leasing arrangements or a distrust of anything which deviates from 
customary practices seems to be the main source of trouble. 
Tenants on 32 farms said because of the circumstances of their lease 
or the attitude of their landlord they could not adopt the proposed ero­
sion control measures. When questioned as to what might be done to over­
come these difficulties, 26 operators said lease changes were needed but 
only 18 of them had any idea of what might be done.^  Their landlords were 
less responsive. Only four landlords saw any need to change the lease. 
Eight tensLnts reported they had discussed certain changes with their land­
lords and eight tenants, some of them the same operators, said their land­
lords specifically refused to let them carry out certain of the erosion 
control measures. 
Three tenants, other than this group of 32, who were more aggressive 
than the average tenant interviewed, had convinced their landlords that 
there was a need for contouring or terraces on the farm. Three landlords 
said their tenants had been uncooperative in carrying out practices which 
S^ee Table I, Appendix A. 
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the landlords had desired while seven landlords felt that their present 
tenants would be a source of difficulty if the proposed erosion control 
meaBures were adopted. 
One of the difficulties in these situations was the failure to dis­
tribute the returns from production to the resource owners in such a way 
that all resources were paid the value of their marginal productivity. 
Snowing in advance that institutional arrangements will prevent this, 
resource owners are willing to stspply the needed factors. 
It is not the purpose of this study to indicate those rental shares 
that are appropriate for a particular faxm. It is inconceivable, however, 
that with the wide variation in productivity fotmd on the farms in the 
area one particular share arrangement would be appropriate for most cases,^  
Tet in 35 cases out of 40 where a crop-share lease was used, the landlord's 
share of the crop was half of the corn and two-fifths of the oats. As far 
as costs were concerned, tinder this same arraageaent the landlords on 15 
farms paid no part of any seed costs for grain while 20 paid for half of 
the cost of corn only. Of the remaining five, only one landlord shared 
seed grain costs in proportion to his share in the returns. 
Fertilizer costs were shared most frequently on a half-and-half basis. 
Grass and legume seeds were furnished entirely by the landlord in 35 cases 
out of 40. This arrangement, however, was to be ezpected since on 33 of 
the crop-share leases the hay and pasture were actually rented for cash. 
However, five of the tenants who supplied part or all of the grass and 
legume seed were tenants who also paid cash rents for hay and pasture. 
lyield data collected on the sample farms in 1949 showed a range in 
corn yields of over 30 bushels per acre. 
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ixraagements for financing the construction of waterways and terraces had 
"been determined for only a minority of the rented farms. On eight farns 
the landlord was expected to ass-ume all costs for waterways. The tenant 
assumed the full cost on four farms while the costs were shared on ten. 
Thirteen landowners assumed all costs for terracing, five Dore half the 
cost, while on four farms the tenant assumed the full cost.^  
While it is no douht reasoned that these differences in the sharing 
of costs and returns will compensate one of the parties to the lease for 
other contri'butions, it produces distortions in various enterprises in 
2 the firn such that the optinum level of production may not "oe attained. 
Another aspect of this problem, that of resources not recdiring 
their marginal value product, is that which is commonly referred to as 
external capital rationing. Borrowers find it impossible to obtain more 
than a limited amount of capital because with additional risk the rate of 
interest is not allowed to rise to such a level as would attract more 
capital. !Ehen because interest rates of 4 to 7 per cent have become 
institutionalized, borrowers tend to look upon higher rates as exorbitant. 
In reality the marginal productivity of additional capital, especially 
when marginal retxirns are increasing rather then decreasing, may well 
W^ith the Agricultural Conservation Program of the U. S. Department 
of Agriculture assuming up to two-thirds of the cost of terracing in 
Harrison County and lesser amounts in the other counties, the problem of 
financing this practice was really not a serious obstacle. Similar pay­
ments for establishing grassed waterways lessened suiy financing problems 
for tiiat practice also. 
%eady, op. cit., 659-678. 
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exceed the interest rate. More capital would find ready investment oppor­
tunities on the sample of farms studied.^  
Capital limitations, no matter what the cause, introduce further 
difficulties. If the marginal productivity of capital invested in erosion 
control measiires is relatively low, at least during the innsediate invest­
ment period and for the next several years, large quantities of capital 
may "be aTisorTsed hy other enterprises in the firm before its marginal 
productivity in uhese uses is diminished enough to make the erosion con­
trol investments attractive. Some indication of this is foiind in the 
evidence presented in Table I of Appendix A. In response to a question 
concerning the second hest investment opportunity only 3,2 per cent of all 
operators mentioned terracing and the same proportion mentioned gully 
control while 2,4 per cent mentioned grassed waterways. IPerraces were 
the only second choice investment of the landlords which had a direct 
effect on erosion. The practice was mentioned hy 7.1 per cent of the 
landlords intearviewed. 
Situations which are problems because of the difference between the 
planning horizon of the individual and the planning horizon of society 
will be discussed later as an aspect of the public problem, z^ite a dif­
ferent matter, however, are planning horizons of no more than one to five 
years. As such they place severe limitations upon the making of invest­
ments which would otherwise be profitable. Shey are also of concern at 
this point. Those tenant operators who were on the sample farms in 1949 
%ost farm operators and landlords said that if additional capital 
were available to them they would invest it first in either livestock, 
fertilizer or buildings for the greatest return. See Table I, Appendix A. 
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but were no longer on tliose farms in 1952 had "been on these farms for an 
average of only 4 years.^  With this situation and a predominance of one-
year leases in the area, little long-range planning is likely to "be done. 
Some situations are merely the result of the lack of knowledge. A 
farm operator or a land owner is prevented from acting in his own interests 
or acts in a manner contrary to his own interest because he is unaware of 
the consequences of his present farm practices or he is misinformed as to 
the effectiveness of certain erosion control practices. Closely related 
to this problem are the situations in which the information may be avail­
able but the force of community opinion, or habit or inertia prevents the 
changes which are desirable from being made. 
Small farms make it difficult for both owner-operators and tenants 
to consider the adoption of erosion control plans. This was found to be 
true on all farms of 120 acres or less in the sample with the exception 
of those farms on which there were above average investments in dairy 
cattle, feeder cattle, in other highly intensive and specialized enter­
prises and those farms which were really only rural residences or farms 
operated by semi-retired persons. 
The problem is actually one of insufficient resoxirces to enable the 
operator to use his labor to the fixllest extent. Any reduction in corn 
acreage would tend to make him that much more underemployed. The situa­
tion is aggravated on rented farms or heavily mortgaged farms, for then 
the limited income that is available must be split with the landlord or 
the mortgagee. The tenants on these farms in the sample were frequently 
S^ee Table 11, page 67. 
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young operators who had no intentions of remaining on their farms if they 
could find larger ones. 
Finally, the situation in which the costs of soil depletion and ero­
sion are shifted from one owner to another as title passes hetween them 
will he considered. One exaiaple not too different in some respects from 
a landlord-tenant situation is that between a life tenant and the remain­
derman. If the life tenant, through necessity, permits the farm to 
deteriorate and actually lives off of capital, it is done at the espense 
of the person who is to hold title to the farm in fee sisrple upon termina­
tion of the life estate. However, since these situations are usually 
family arrangements in which the life estate is only a means of providing 
the widow a living, perhaps a scant one at that, the remainderman may 
have no objections to the ea^ loitation of the farm. One situation of this 
type was included in the sample and remained unchanged in 1949 and 1952 
as an ohstsicle to erosion control. 
She remainderman in turn may plan to dispose of the farm in which 
case he may expect to shift the "burden of the losses to the purchaser. 
The belief of some owners who plan to dispose of their farms that the 
market will not discount moderate erosion losses nor pay a premixun for a 
farm on which erosion control measures have been effectively used appears 
responsible for their lack of concern with erosion losses. 
Possible solutions 
Some of the lease improvement suggestions which follow have been in 
use for many years in Ei^ gland. Other measures will be familiar to those 
acquainted with the literature on leasing problems. Yet, examples of farm 
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situations in which these measures have "been adopted were difficult to 
find in the sample. The unawareness of the parties to leases of alterna­
tive methods together with a distrust of anything new and untried as 
opposed to the familiar customary arrangements possibly explains this. A 
vigorous campaign to inform both tenants and landlords concerning these 
measures, including necessary adaptations to individual situations, will 
undoubtedly be required before they will be accepted by farm people, 
furthermore, research will be required to test whether the contemplated 
changes in the manner of sharing costs and returns will actually reduce 
the income cf either party to the lease, or whether the changes might not 
actually be welfare increasing. If the latter be true, tenants and land­
lords must be convinced of this. 
leasing ad.iustments 
Some of the measures which have been suggested in the past to overcome 
difficulties found in rental situations have been that bargaining between 
lauadlord and tenant en share leases be on the basis of what those shares 
are to be and that as nearly as possible, all returns and all variable 
costs be shared in this same manner.^  This would replace the more common 
method of accepting the customary shares and bargaining over the manner in 
which other costs would be shared or other facililass that would be pro­
vided. 
The problem of how permanent or semi-permanent facilities such as 
buildings necessary for livestock production are to be obtained or main-
H^eady, op. cit., 659-678. 
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tained xmder a crop-shaxe lease may "be handled in at least two ways. 
Because the present concepts of property rights foiind in the statutes and 
in court decisions in Iowa leave doubt as to the exact rights of a tenant 
to improTements of this type he may make, it is more desirable that the 
investment by made by the landlord.^  If this is done a specially desig­
nated building rent might be determined quite apart from and in addition 
to the shares established for the crop enterprises. Or, if for any reason 
the landlord is xmable to make the necessary investment, he should be 
willing to safeguard the property rights the tenant would have in the 
investment by agreeing to compensate the tenant upon the termination of 
his tenure for the value the investment would have to the type of operator 
who might reasonably be espected to follow on the farm. 
In order to encourage the use of the compensation scheme, provision 
should also be made for an arbitration board which would have the author­
ity to determine a "fair value" and to enforce its decision. If the 
expense of providing such a board was paid from tax funds and if the pro­
cedure was kept siEQ)le enough to eliminate the need for lawyers, there 
should be less hesitancy to make use of the procedure. 
Ifo problem is involved where investments in which both parties to 
the lease benefit are shared in the same manner as the increase in produc­
tion is shared. The cost of installing terraces, grassed waterways and 
even gully control structures could justifiably be shared by the tenant 
if the practices are profitable to the farm business and if he is asstired 
of the intra-temporal association of benefits with his costs. The contri-
Vohn y. Timmons. Improvisag farm rental arrangements in Iowa. Iowa 
Agr. E3q>. Sta. Bui, 393. 1953. 
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but ions of tenant and landlord need not be of th,e same kind but the ratio 
of the values of the contributions shoxild be the same as for other inputs 
and the saae as the ratio in which returns are shared. Before the tenant 
should be ea^ jected to bear any of these costs, though, he should have 
assurance that he will be compensated for his share of the investment 
which might be unexhausted at the tiae he leaves the farm. 
A tenant might well be unwilling to bear half the cost of an erosion 
control aeasure such as terracing unless he was assured of long tenure or 
unless a compensation scheme had been worked out. Then too, if willing, 
he might still be financially unable to share in the cost. Credit would 
be a particular problem for a young operator, perhaps already having bor­
rowed all that lending agencies would allow him for machinery and live­
stock. further, the use of the loan to make an investment on property of 
another might make the loan even more questionable to a banker. But with 
the tenant's note signed by the landlord, credit should be less difficult 
to obtain. Should the tenant leave before the note was paid, the landlord 
would merely assume that portion of the note that would represent the 
amotint of compensation due the departing tenant. 
Additional capital 
Capital limitations place some very real priorities on investments 
and needed erosion control measures may have low priority. Part of the 
problem might be solved by making agriculture more attractive to risk 
capital by permitting hi^ er rates of interest where risk is greater but 
the marginal productivity may also be high. Loans of longer duration 
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than can now be obtained from comnercial banks for land-use investments 
would also help.^  Problems of the variability of costs and prices which 
bring about self-rationing of capital will require adjustments of another 
kind and will be discussed presently. 
A weak financial position need not be a serious obstacle to a farm 
operator in the long run. It was suggested by Prey and as was observed 
in some instances among the farms in the sample that out-of-pocket costs 
can be reduced considerably by increasing the livestock inventory slowly 
by saving heifers for breeding stock or investing in a heifer for every 
two or three steers sold, ffhis sort of solution defers income from the 
present to the future. This procedure worked to the advantage of some of 
the farmers in the area who had an above average inventory of cattle. 
Their operations had coincided with the upturn in the cattle cycle. 
Operators trying to do the ssme thing as the cycle moves downward will 
find it increasingly to their disadvantage to build up an inventory. 
Rotation ad.iustments 
Other adjustments are possible. Botations might be reorganized on 
many farms with only a small outlay of capital which would make possible 
S^everal bills were introduced in the first session of the 83rd Con­
gress to permit government agencies to insure commercial bank loans to 
farmers for soil conservation purposes. The testimony of a banker from 
Chillicothe, Missouri indicates some of the institutional problems. U. S. 
Congress. House. Committee on Banking and Currency. Loan insurance 
authorization for land conservation and improvement. Hearings before the 
committee on banking and currency, 83rd Cong., 1st sess., on H.E. 3065. 
Washington, B.C., U. S. Govt. Print. Off. 1953. 
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an increase in income as well as a decrease in soil loss. Corn is planted 
every other year on some areas of low-fertility Ida on which yield estimates 
of 20 "bfushels to the acre have heen made.^  If these areas were taken out 
of corn and seeded with a grass and legume mixture, a total corn produc­
tion would be only slightly reduced hut could he more than replaced by the 
higher yields that could "be expected from the use of connaercial fertilizer 
on the other corn land. The cost of seed and the expense of planting, 
cultivating and harvesting would be saved which, at 1940-44 prices, could 
2 
more than offset the value of the corn that the land might have produced. 
One tenant (86) said he would rather plant 40 acres to corn each 
year than the 60 he was planting. He was convinced that even if he 
received no immediate return from the land taken out of corn he would be 
ahead if he could produce corn yielding at least 60 bushels to the acre on 
40 acres by using fertilizer instead of the 40 bushels to the acre he was 
then producing on 60 acres. The landlord, an elderly woman, viewed such 
an idea with suspicion, fearing that her share of corn would likely be 
smaller if the acreage was reduced and since she did not share in any of 
the operating ea^ jenses, she saw no reason to change. The problem mi^ t 
have been solved if the tenant, who had a need for additional pasture, 
had asstired her that with additional cash rent from the land taken out of 
corn and with no probable change in total corn production she would have 
been better off than before. Since he also benefited by the reduction in 
l^owa State College. Unpublished data. Dept. of Agron. Ames, Iowa. 
1950. 
a^rald E. Jensen. Economics of crop rotation. Unpublished Ph.D. 
Thesis. Ames, Iowa, Iowa State College Library. 1950. p. 156-183. 
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operating expenses, he might also have heen ahle to pay for all the 
fertilizer used and still have had a greater net income "before. 
Continuity in planning 
Another prohlem, that of uncertainty of tenure, is largely an intra-
farm problem. While a three-year or a five-year lease woizld he desirable, 
they are not always possible. It is conceivable, however, that the diffi­
culties of uncertain tenure could be overcome even though a one-year lease 
was used if the landlord took a more active part in some of the management 
decisions. Because of changing conditions it would not be desirable to 
write detailed instructions on cropping and management practices into the 
lease. Instead an understanding might be reached that the landlord would 
participate in making those decisions related to land use which had impli­
cations beyond the lease period. If such an arrangement also included 
provisions for compensation, the tenant might then feel freer to plaa his 
operations over a longer period of time. Compensation provisions would 
also be desirable in longer term leases. 
Concepts of waste and damage 
While compensation gives protection to the tenant, the doctrine of 
"waste" found in common law theoretically protects the landlord from 
injury to his property. While a tenant has the right to use and enjoy 
the premises in the condition in which he received them and is permitted 
"to take therefrom the profits of the land, whether periodical or continu­
ous", he may not use the property in such a way as to bring about a 
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1 dimiiration in the value of the premises " to the injury of the reversion". 
Such injuries constitute "vaste". The question of what constitutes waste 
has usually "been determined on the basis of what an owner exercising "good 
husbandry" would do. The Iowa code allows injured parties treble damages 
for waste.^  
A case in point was that of Sickers v. Eroeger in the District Court 
St Carroll, Iowa in 1948.^  The defendant plowed a hay field and planted 
it to corn against the landlord's wishes. During the crop season the 
field was subject to an increased amount of erosion. The jury awarded 
the plaintiff isOO for actual damages and -^ 200 in exen^ lary damages. 
With an increasing importance being attached to erosion control and 
the problme of attaining it on rented farms, the doctrine of waste could 
be made to serve this end. An injunction to prevent waste could be used 
in life estate situations too. But the landlord need not wait for the 
courts to define "good husbandry" if a clause in the lease sets forth 
what will be expected of the tenant in the way of conservation measures. 
Accompanying this should be the provision to compensate the tenant for 
the unexhausted value of investments which he makes and for the compensa-
tion of the landlord for any deterioration of the property or the liquida­
tion of the "soil-capital® of the landlord. 
f^l, T. Tiffany. A treatise on the law of landlord and tenant. 
Chicago, Callaghan &. Co. 1912. 7ol. 1. p. 705. 
%owa. Code, 1950:658. 1950. 
STimmons. Improving farm rental arrangements in Iowa. p. 74. 
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Flexi'ble rental shares 
Ass-oming that lines could he drawn between "soil-depleting", mainten­
ance ftnf} "soil-building" rotations and practices, the difference in the 
landlord's contribution might be recognized by adjusting cash or share 
rents accordingly. Eotations and farming practices which tended to main­
tain the same level of fertility and the sane rate of soil loss which 
existed on the farm when the tenant took it over would be used as the 
base in detennining rental shares or cash rent. To the extent that the 
rotations and practices used by the tenant tended to reduce soil loss or 
build up the level of fertility, the tenant's rent would be reduced. To 
the extent that rotations and practices were followed which permitted 
soil losses to increase and depleted the level of fertility, the tenant's 
rent would be increased.^  
An arrangement of this sort would place the tenant more nearly in 
the same position as an owner-operator in making decisions as to the use 
of crop rotations, management practices and erosion control measures. 
Since ea^ Jloitive practices would be reflected back to the tenant in the 
form of higher rent, there woiild be less incentive for him to farm in 
such a manner, Ihe system would be flexible enough, however, to peirmit 
changes in economic conditions to determine changes in rotations. 
Size ad.1u8tmentB 
Ea^ loitive farming is not limited to any particular group of farms 
but it is definitely a problem on small, tenant-operated farms. In nearly 
T^he "Browning factors" which were used to determine the soil losses 
in this study might serve for this purpose for determining the net effect 
of simultaneous changes. 
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all cases the owners of these small farms either hold them in a life 
estate or woxild not consider selling "because they know of no other invest­
ment tetter suited to their purposes. Why more consolidation through 
field renting has not occurred is difficult to say except that there 
appear to "be more persons seeking to rent farms than there are farms 
available for renting. Then too, the small units may not he convenient 
enough to the farms of those who would rent additional land. 
Solutions for this problem are rather limited. On hoth owner-operated 
and tenant farms there would he less difficulty if more capital were avail­
able to permit the development of intensive livestock enterprises instead 
of intensive crop enterprises. This places the solution of the problem 
back in the discussion of overcoming capital limitations. Similarly, if 
these farms were rented by semi-retired operators there would likely be 
less pressure to crop the farm as heavily in corn as there would be if 
the operator had a growing family and especially if he were under pres­
sure to meet debt payments. 
An awareness of the situation on the part of the owners mi^ t lead 
them to refuse to rent to tenants with limited resources and on whom the 
pressxire for an immediate income was greater than for the average opera­
tor. Lacking such awareness, if the resulting damages axe also borne by 
others then the landowner, society might be justified in exerting the 
police powers to regulate land use. A discussion of this will follow 
later. 
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Alertness 
Landlord-tenant relations which prove to be an obstruction to pro­
gress in securing land-use changes might he handled in several ways, 
Getting information to landlords and tenants to assist them in modifying 
their rental arrangement is one thing. Motivating them to make the change 
is another prohlem. It is up to the parties to the lease to initiate the 
changes "but here is a prohlem in which incentive payments might have a 
place. 
In some farm situations the landlord approved of suggested erosion 
control measures hut was reluctant to push the tenant too far or too fast 
for fear of losing an otherwise dependable or capable tenant and having 
to take an operator in his place who was less desirable. Tenants on other 
farms showed the same hesitancy to urge that particular changes he made 
because while they saw the desirability of them they did not want to lose 
possession of the farm. In still other instances there was evidence that 
both tenant and landlord were waiting for the other to take the initia­
tive. How Justified the landlords and the tenants were in their beliefs 
was not detearaiined but as indicated previously in this section, there 
were instances in which tenants had assumed the initiative and had suc­
ceeded in bringing about the desired change in practices. This undoubtedly 
woxtld help solve the problem in other instances if either landlord or 
tenant felt that the practice was actually needed. 
A better understanding of the land market is necessary before detailed 
suggestions are made concerning it. If buyers do not discount their bids 
for erosion losses, then perhaps greater emphasis needs to be placed upon 
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educational programs that prospective land huyers may know more of the 
capabilities and limitations of different soils with particular reference 
to the problem of erosion. 
Inter-farm Problems 
Problems of an inter-farm natiire lie beyond the powers of the 
indiTidioal farm operator to handle. In Pigure 10 they are designated as 
problems of private group responsibility. This point is reached when 
additional erosion control measures are no longer economically feasible 
to the farm unit •because the benefits which are associated with the costs 
incurred on the farm under consideration accrue off the farm. Similarly, 
particular practices may be profitable to farm operators because the costs 
which were created by the use of the practice have occurred off the farm 
where they have no influence on the operator's decisions. iDo solve this 
problem and to achieve a more desirable level of land use requires the 
use of techniques which in a sense erase property lines by bringing to­
gether the compensating costs and benefits. 
Situations 
That which is in the best interests of one person need not be in the 
best interests of his neighbor. In fact it can work to his detriment. 
In some instances, for example, it may be desirable to do nothing about 
controlling water nuxoff. 
Assume the following situation: Parm A is situated on a ridge with 
only a slight slope. The farm operator is not contouring. Neither is he 
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terracing. His rotations include only small amomxts of forage. While 
there is heavy runoff of water thearosion losses are relatively low on 
the farm "becaase the slopes are not great. 
In the operator's opinion, erosion control measures are not only 
xumecessary "but also undesirable. He feels that contouring is a naisance. 
Terracing involves an expenditure of funds which would return little 
"benefit. The terraces themselves, he believes, would make his farming 
operations more difficult. She use of more forages in his rotation might 
reduce his income. 
Just beyond the line fence on the adjoining farm, Farm B, the gentle 
slopes suddenly become steeper. The land is too steep for terracing. 
Little can be done to retard the water which drains from Farm A and washes 
across the slopes of Parm B where it creates a severe erosion problem. 
As long as the operator on Jarm A does nothing to disturb the natural 
course of the runoff and does not increase its flow, he cannot be held 
responsible for damages on Farm B. The leading case in Iowa was decided 
in 1866 when the Iowa Supreme Court declared that no person could txu*n an 
increased quantity of water onto the land of another or change the course 
of the water such that it injured the other party.^  
This rule was modified when drainage became of greater importance in 
Iowa, 
. . .  s o  t h a t  t h e  u p p e r  p r o p r i e t o r  m a y  d r a i n  h i s  l a n d  i n t o  a  
natural water cotirse without liability to a lower proprietor 
for resulting damages although the effect of such drainage is 
to throw the surface water in somewhat increased volume at 
L^ivingston v. McDonald (June 28, 1866) 21 Iowa 160. 
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times on. the land of the lower proprietor. . . . But the prin­
ciple has still been maintained that the upper proprietor may 
not discharge collected water upon lower land, even though in a 
water course, in an unusual manner or in unusual quantities.'^  
Thus if the operator of Jarm A does not disturb the natural course 
of the water and does not increase its flow "in an unusual maaner or in 
unusual quantities", the operator on Tarm B may do nothing about it. He 
may not even build levees or dams to keep the water off his farm. But if 
the operator of Farm A were to build terraces and grassed waterways and 
drain them in such a way that the water followed a different course across 
the neighboring farm, even if the volume of water was no more than that 
which had previously drained, the operator on Farm A would bs liable for 
2 
any damages on Farm B. 
The body of common law existing today does not lend itself too well 
to matters of erosion control. While it must be recognized that water 
must flow from higher to lower ground, there seems to be no recognition 
at present of a number of changes that have taken place. The public has 
assumed an increasing interest in erosion and flood control. Public 
eacpenditiires for this activity, as previously indicated, are large. 
Research workers have shown that the amoTint of runoff can be varied with 
g 
changes in cropping systems and farming practices. Although it can now 
M^artin v. Schwertly (May 15, 1912) 155 Iowa 347. p. 351. 
V .  Hannah. Soil conservation and the rule of law. Jour. Soil 
and Water Conservation 5:106-110. 1950. 
B^rowning, Horton, McCall and Bell, op. cit., passim. 
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"be seen that some runoff is preventable, the law still treats mmoff as a 
natural process which is theoretically entirely uncontrollable. 
This sitTiation is not unusual for the law develops only as man have 
need for it. The only difficulty arises if the law is considered to "be 
unchangeable which, of course, it is not. Therefore, possible solutions 
lie in the twofold realm of working out inter-fana adjustments within the 
law as well as further revisions in the law to accommodate a more perfect 
association of benefits and costs on an inter-farn basis. 
Solutions 
As in the intra-farm situations, no single means may be sufficient to 
bring about the association of benefits and costs necessary if the erosion 
control meastires are to be adopted. Three general areas of action offer 
solutions. It is likely that a workable solution will have to employ 
some combination of the three. In brief they are (1) voluntary arrange­
ments between neighbors for the cooperative installation of erosion con­
trol measures and on a larger scale, the formation of conservancy districts 
with powers to install erosion and flood control measures and to tax those 
receiving the benefits; (2) modification of the rules of law pertaining 
to the drainage of water to recognize that the "normal flow of water" and 
"good husbandry" concepts require new definitions in terms of present 
conditions; and (3) use of police powers both through land-use regulations 
and zoning. 
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Private agreements 
'The simplest solution, to the prohlea would be for the operators of 
the farms ia the example ahove to reach a private agreement. The erosion 
control measures necessary for the protection of Faxn 3 would return 
little or no "benefits to the operator of Pana A but the measures would 
have to "be applied on his land. Sherefore, the operator of Pana B mi^ t 
agree to pay the costs of installation and maintenance of the necessary 
erosion control practices up to the point that the margineil costs and 
marginal returns were eqt^  for him. Included in the cost of Installing 
these measures ai^ t also be a payment to the operator of Parm A to com­
pensate him for the inconvenience caused him. But the marginal cost of 
the measures might equal the marginal value product long before a very 
extensive system of erosion control measures had been established. Unless 
there were others who also would benefit from these measures and additional 
measures and who coxild assist in financing them, that level of erosion 
control which was socially desirable would not be obtained without public 
assistance. 
Conservancy districts 
This introduces the next step in group action, the organization of 
all the farms in a particular watershed to accomplish that degree of ero­
sion control which is beyond that which an individual would be able to 
accoBQJlish alone. Iowa law now permits the organization of such groups 
with "conservancy districts" and has extended to them the same provisions 
157 
of law pertaining to the organization, operation and financing of drainage 
districts.^  
lEhe law states that the hoard of supervisors of any county has the 
authority to establish such districts subject to the approval of the com­
missioners of any soil conservation district within which such proposed 
district might lie, the state conservation coamission and the Iowa natural 
resources council. Action for such a district may he initiated "by peti­
tion to the hoard of supervisors from two or aore landowners. She hoard 
may reject the petition or hold a public hearing on the subject. Or, 
landowners nay work out an agreement with the mutual consent of all and 
submit it to the hoard. These districts are not to he confused with the 
soil conservation districts which were established as "governmental sub­
divisions of this state" 
Modification of legal concepts 
In theory these new districts when organized will be able to accom­
plish the task of bringing land use from the level of private profitabil­
ity up to the limits of inter-farm profitability as shown in Figore 10. 
It is still possible that more tools will be needed thoiigh to do this job. 
Hew concepts in common law will be one thing. A foundation has already 
been laid for this in some of the decisions which have been made with 
respect to drainage problems. It is possible to see an application in 
T^his legislation was enacted by the 53rd General Assembly in 1943, 
.Iowa. Code, 1950:4670. 1950. See Appendix E for an example of an agree­
ment worked out to set up such a district in Webster County, Iowa. 5his 
is the first district in the state to be organized under the new law, 
l^owa. Code, 1950i467A. 1950. 
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them to problems of off-site damages and off-site Tsenefits in connection 
with erosion control aeasiires and to anticipate some of the problems 
which ajiy conservancy district might face. 
A case in point involved a dispute between two drainage districts 
which were using a common drain. She lower district found it necessary 
to dredge the dra,ia along the lower reaches which were within this dis­
trict. State law until 1924 had specified that the costs incurred in 
such a situation should be divided between the districts in the same pro­
portion that the water they discharged into the drain bore to the total 
volume of water carried "by the drain. At that time the law was changed 
to its present wording which says that the costs shall be apportioned 
between the districts in proportion to the benefits received. 
fhe issue grew out of the refusal of the upper district to pay any 
part of the cost of the work which was done in 1925, asserting that as 
the dominsint land it was their natural right to send waters dowiistreasi 
sind therefore the dredging done by the lower district was of no benefit 
to the X5)per district. Commenting on this argument the court recognized 
an even greater right which the upper district enjoyed—the right to dis­
charge "unusual quantities" of water upon the lower district. 
In this respect it is important to note the distinction which the 
court has made between the privileges accorded an individual and those 
enjoyed by a drainage district. Since under current interpretations of 
the common law an individual may not release water on to other property 
over a new watercourse, conservancy districts faced with the problem of 
changes in water courses as a result of constructing terraces and waterways 
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may find that the decision in this case establishes a precedent for them. 
The court said, 
. . .  i t  i s  i m p o r t a n t  t o  n o t e  t h a t  t h e r e  i s  a  l i i a i t  t o  t h e  
manner and quantity in which water may be drained "by the 
individual landowner fron the dominant to the servient land. 
. . . but when the individual landowner organizes a drainage 
district with his neighbors and there is included in such dis­
trict the lands of various members thereof, the collective body, 
through the drainage district, may unusually increase the volume 
of water from the dominant estate inclosed by the district onto 
the, senrient estate below, although the single individual of 
the group draining his own land could not so do. , . . When 
organized into such a district the landowners may drain ponds, 
collected and gathered waters, and bring the waters from one 
watershed into another. That they could not have done as 
individuals.^  
¥ith respect to benefits, the court pointed out that the privilege 
extended to the district to drain larger volumes of water in contrast to 
the total voluae that might be drained if each member of the district 
acted alone established an interest on the part of the district in the 
condition of the lower drain. While a right had been created for the 
benefit of the district it was also accompanied by an obligation. The 
court stated this obligation very simply. 
Obviously, it is equitable that the drainage districts that 
discharge their waters into said coimnon outlet, and thereby 
necessarily contribute to its becoming clogged with silt and 
debris, should bear their proportionate share of the cost ai^  
expense of cleaning out said ditch and maintaining it. . . . 
This and other court decisions in drainage disputes have tended to 
strengthen the right of the upper lando;vner to drain on to a lower land­
owner without liability for damages. This arrangement was desirable in 
%oard of Supervisors of Pottawattamie County v. Board of Supervisors 
of Harrison County (June 24, 1932) 214 Iowa 655. p. 673. 
2lbid, p. 676. 
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•the drainage situation. The problems arose on the relatively level areas 
of the state where the internal drainage of the soils was poor and until 
the water could "be removed, the land would remain out of production. 
Erosion on the lower land was little or no prohlem. It was in the interest 
of a greater product for society that the earlier decisions of the courts 
were modified. The situation on hilly land is quite different. The proh-
lem no longer is that of removing excess water for "both surface and 
internal drainage are excellent, especially in the Ida-Monona soil area. 
Public concern about the use of land in this area is not that of bringing 
new land into production but of safeguarding production on that which is 
being farmed and of reducing the damages to other property. Therefore, 
the emphasis shifts from the upper farms to the lower farms. But since 
the common law in Iowa with respect to the flow of water has developed 
from disputes in which it was in the public interest to aid and abet 
orderly drainage, the principles developed Tinder those circumstances tend 
to defeat the public interest when they are applied to the totally differ­
ent situation in western Iowa. 
The key to the problem will lie in the interpretation that the coxirts 
place on "good husbandry" in the future. If they recognize that capable 
fara operators are applying measures to limit the amount of water that 
runs off their fields because it is to their benefit to do so, good 
husbandry may be so defined. It is doubtful that the courts would go so 
far as to hold operators wholly responsible for off-site damages brought 
about by water originating on their farms. If nothiiig more were done 
than to establish an obligation for these operators to cooperate to the 
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fullest with the operators receiving the damages in an effort to solve 
the prohlem, such a court decision would "be worthwhile. 
As the numher of individuals concerned in a particular pro^ blem 
increases it "becoiaes more and more difficult to distinguish between an 
inter-fann situation in which a conflict of interests is confined within 
a group of farms and a sitxiation in which the conflict is essentially 
"between the public and the individual. As it becoiaes mare and more diffi­
cult to identify injured or benefited individuals and to work out solu­
tions on a personal or group basis, the problem tends to change to one of 
a public nature. Some of the techniques which are applicable in one are 
also of value in the other. The police power is such an example. 
The police power, while exercised by the state, can be and is dele­
gated to subordinate units of government. One example of this is the 
authority which 32 states have given to their soil conservation districts 
to use land-use regulations.-^  The districts are "legally independent 
O 
units of local government", but being limited to only the owners and 
operators of agricultural land in the district this creates a situation 
not unlike a voluntary group situation. Too, the democratic procedures 
which have teen established to determine whether or not particTilar regula­
tions will be adopted and similar provisions for their revocation give the 
regulations a character more often found in the volxuitary agreements of 
¥^. E. Parks. Soil conservation districts in action. Ames, Iowa, 
Iowa State College Press. 1952. p. 149. 
I^bid, p. vii. 
162 
private organizations than in the laws and ordinances of units of gorem-
ment. These regulations will be discussed in more detail in the next 
section. 
Public Bole in the Use of Private Land 
The level of land use which is profitable to obtain when a group of 
farmers acts to associate the benefits and costs within the group need 
not coincide with the level which is in the public interest to attain. 
If the private group has reduced the level of erosion losses within the 
group to the extent that it is no longer profitable to do more at the 
grotQ) level, additional reductions in soil loss if they are desirable 
from the public point of view, will have to come from an investment of 
public funds. 
There is also a limit to that ea^ ienditure of public funds which can 
be justified economically. This is recognized in part by the fact that 
the public goal is not the absolute reduction of soil loss but the reduc­
tion to a loss of 5 tons per acre for the Ida-Monona soil area. Going 
beyond such a limit which is designated as DD' in Figure 10, will simply 
mean the total satisfaction to society from the resources available will 
be smaller than it mig^ t otherwise have been. Thus, there is still an 
economic problem at the public level. 
Situations 
The problem sit^ lations at the public level of responsibility are 
similar to those described at the group level of responsibility. It is 
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again a matter of bringing together the costs and the "benefits so those 
who would "benefit from a change in land use can compensate those vho lose 
from such a change up to the point that the marginal "benefits are equal to 
the marginal costs. But now the pro"blem is greater. The damages and 
benefits to individuals may be so small or so widely dispersed that they 
cannot be identified with the individual. Then it is cheaper administra­
tively to use tax funds to accomplish the additional change required. 
Another problem is the inter-temporal allocation of resources. 
Society may not be in a much better position to make a determination here 
than the individual considering the changes that are possible over a 
period of years which affect both the supply and demand for agricultural 
land. The planning period is sufficiently longer for society, however, 
to mate a difference. 
Possible solutions 
At the level at which the public acceptance of the costs of additional 
erosion control measures any or all units of goveriunent may take an active 
part. In keeping with the ideal of associating benefits and costs, prob­
lems of a local nature should be the province of local units of government. 
If the costs and benefits extend in any great amount beyond the community, 
it would be the responsibility of the next higher unit of governjnent to 
take over from there if the additional effort was in the public interest. 
The soil conservation districts fit into this type of arrangement 
admirably. With their relationships with farmers and groups of farmers 
on one hand,with the state and federal governments on the other, they axe 
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in a position to assme responsibility for additional work beyond that 
which is profitable to the indiyidual and the group. Ihe resources of the 
state federal goyermnents would be available as it becaae appropriate 
to use them.^  It is also desirable that as much of the financing of pro­
jects as is possible cone from the tmit of government aost closely 
associated with the problem because of the greater interest local people 
are likely to take in safeguarding the investment that has been made. 
The public's role in land use is not confined to sharing costs of 
work which individuals or groups cannot afford themselves. In some 
instances it must perform research, in others, supply information and if 
need be it must use its police powers if the public interest is greatly 
endangered. 
Police power. As indicated previously the police power is one tech­
nique which may be employed to protect society's interests where there is 
a conflict between private and public interests but this power is sot 
applicable in all instances of conflict, i^ irther, it has been termed "a 
drastic tool to be employed only in situations that demand drastic action"^  
She police power, as it applies to land use, may be exercised through 
zoning and through the use of land-use regulations. Zoning and land-use 
regulations differ from eminent domain, that vrith the former the state may 
"regulate the use and enjoyment of property by the owner, who is not 
l^owa districts do not have taring powers but Iowa law authorizes 
the county board of supervisors to "aid in the construction" of flood and 
erosion control projects initiated in the county by the federal government 
and to levy a tax on agricultural land to pay maintenance costs on these 
projects. Iowa. Code, 1950:467B. 1950. 
T^oelker, op. cit., p, 55. 
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entitled to any compensation for any injury he may sustain" as a result. 
Society may do this when the use the individual chooses to make of his 
property threatens the health, safety, morals or welfare of the comBnuiity. 
Eminent domain is a taking of private property for public use with com­
pensation to the owner and is lujt the exercise of police power.^  
Zoning has "been defined as 
. . . the creation by law of districts in which regulations, 
differing in different districts, prohibit injurious or unsuit­
able uses of land. . . . Zoning is, therefore, the means of 
controlling future uses of structures and future uses of land. 
It cannot prevent the maintenance or continuation of an estab­
lished use even thoiogh such use is ill-advised and costly alike 
to the owner or user and to the local government. . . .^  
Zoning, by seeking to determine only the future use of land and by 
not disturbing existing use, is neither as drastic nor as effective in 
dealing with current problems as are land-use regulations. A land-use 
regulation is the power to suppress what is known in legal terminology as 
a nuisance, or that which "endangers life or health, offends the senses, 
violates the laws of decency, or obstructs reasonable and comfortable use 
of property". As such, they can cause the discontinuance of an existing 
use of land and any restilting loss laust be borne by the owner. On the 
other hand they can be positive and require the use of particular practices. 
S^rling D. Solberg. Earal zoning in the United States. XI. S. Dept. 
Agr. Agr. Inf. Bui. Ho. 59. 1952. p. 3. 
W^. A. Eowlands. Eural zoning. Univ. Wis. Agr. Ext. Serv. Sp. Cir, 
19S6. [Mimeo.] p. 1. 
Solberg, op. cit., p. 3. 
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Again, any cost involved must be "borne "by the owner. 
Since relative concepts rather than absolute concepts are involved 
here there will always "be a question in those instances of conflict 
"between pu'blic and private interest as to what constitutes an invasion of 
these values of society and what, in justice to the property owner, would 
require that he be compensated for making the desired change. This is a 
decision for the courts to make. However, it also delimits an area for 
the application of zoning. In a questionable situation a solution mi^ t 
be had by permitting the present use as long as the individual owned the 
property but prohibiting its further use. Zoning might also keep certain 
problems from developing which would later lead to a conflict between 
private and public interests. jPlood-plain zoning is one such eaample. 
Use has been made of the police power to assure a safe source of 
milk to consumers and to erradicate noxious weeds. These applications to 
agricultural problems have been accepted with little objection. The sug­
gestion that the police power be delegated to soil conservation districts 
in Iowa as a tool aroused enough opposifcion that it was never granted. 
The "standard act"^  which the TJ. S. Department of Agriculture drsifted 
for the guidance of the states which were then enacting enabling legislation 
iThis is in sharp contrast with the concept of compensating an owner 
for losses incurred in conforming to a type of land use which was in the 
best interests of society. The reason for this difference will be found 
in ethics rather than economics. Laws curbing a citizen's liberty or use 
of property, as an expression of the police power, are necessary to safe­
guard values which society places in a position superior to most other 
values. Compensation to an individual for damages suffered in society's 
efforts to maintain these values as uppermost would compromise these values 
and lead to a loss of respect for them such that society wouid have diffi­
culty in maintaining them. 
%. S. Soil Conseivation Service. A standard state soil conservation 
districts law. Washington, B.C., U. S. G-ovt. Print. Off. 1936. 
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for soil conserratioxi districts contained such a provision. The proposal 
was made to give the districts, after they had been organized and were 
operating, an effective means for handling a situation in which a small 
minority of farms which were not cooperating voluntarily were "nullifying 
the work of the cooperating farmers". In such a case a referendum was to 
have "been held at which the members of the district might vote to deter­
mine whether specified land-use regulations might be imposed on all farm­
ers in the district. Approval of the regulations would have legally com­
pelled all farm operators to adopt the measures called for in the regula­
tion uziless they could show that the regulation would impose an unnecessary 
hardship upon them. In addition a board of adjustment was to have been 
created to work out differences between individuals and the commissioners 
of the district.^  
The most desirable solution to the problem of conflicting interests 
between an individtial and the public would be one in which the conflict 
could be resolved without diminishing the welfare of either. For this 
reason the attention of this study has been focused on removing the 
obstacles which prevent the individual, or the group, from ujadertaMng 
those erosion control measures which would otherwise be profitable for 
them. 
The use of the police power would be, justified if, after efforts had 
been made such that an individual could overcome all obstacles, he still 
refused to adopt the measures which were in his interest to use. To the 
S^oil Conservation Committee, Iowa State Planning Board. Soil con­
servation and the proposed districts law. 1938, [Mimeo.J 
168 
extent that non-cooperation in such an instance would mean the continuation 
of off-site damages and wotild prevent others from reducing the soil losses 
on their property to the fullest possible extent, an even stronger case 
can he huilt for the use of the police powers. 
Q-rants. G-ranting of public funds to compensate individuals for going 
"beyond that level of land use that is profitable to them is one of the 
ways in which the public participates in the control of erosion on private 
land. 0!he difficulty with this technique, however, is timing. Ceure mast 
be taken that public funds are not supplied before the levels of private 
profitability and group profitability have been reached. If supplied 
before then they tend to substitute for rather than supplement private 
funds. 
Subsidized credit. As was mentioned earlier, credit is an obstacle 
that prevents individuals from reaching a level of erosion control that 
would be in their own interest to attain. It is not only a problem 
because lending institutions have not been ready to maie the type of 
loans required,^  but because farm operators are unwilling to ezpose them­
selves unnecessarily to risk and uncertainty. VOiere the extension of 
credit would be sufficient to induce farm operators to make the investments 
which would make additional erosion control measures attractive to them 
the public might supply credit if private lenders could not make it avail­
able. 
In other situations it might be necessary to provide loans at the 
same interest rate paid by the federal government to induce farm operators 
S. House of Eepresentatives. Committee on Banking and Currency, 
op. cit., p. 9-24. 
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to make conservation investments which they would otherwise discount so 
heavily for uncertainty as to make the investment unattractive at the 
market rate of interest. As an alternative an arrangement wherein the 
"borrower was protected from the fluctuations in the price level is sug­
gested. The loan would be made in the usual manner except that the provi­
sion for repayment of the loan would state that the ratio of the value of 
specified farm commodities to the amount of the loan when it was repaid 
was to oe the same as the ratio of the value of those commodities to the 
loan when it was made. Por example, if the combined prices of cattle, 
hogs and corn declined by 25 per cent between the time the loan was made 
and the time it was repaid, the borrower would be required to pay back 
only 75 per cent of the amotint borrowed. 
A device of this sort would be helpful in offsetting the effects of 
the price support which is given corn. As was reported earlier the cer­
tainty which is attached to the price of corn puts corn production in an 
extremely favorable position to compete with forage for the resources 
available to the farm business. The risk and uncertainty of livestock 
prices, particularly cattle, makes the sitiiation even worse with respect 
to the disadvantage of forage production. 
For such a program to be effective,however, it would be necessary 
to specify the exact purpose for which the loan would be used and to 
make certain that the loan was not merely a substitute for fitnds which 
were already available to the operator for that purpose. 
Tax adjustments. The declaration of policy contained in the Iowa 
soil conservation districts law recognizes among other things the necessity 
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of protecting the taz "base.^  One potentially effective way of accomplish­
ing this would be to give farmers an incentive for removing, row crops 
from slopes of a given grade or greater and establishing sod on them. 
The incentive might be a partial exemption froa taxation such as that 
given to owners of land on which orchards and forest reservations have 
been established.^  Compliance with the provisions of the law with respect 
to the si-ze of the tract, planting density, species planted and management 
practices followed entitles the owners to an assessed valuation of four 
dollars an acre on this land. 
While provisions of this type may have little effect during periods 
of high farm prices, there would be a greater incentive if farm prices 
declined seriously. Production costs and taxes tend to lag and the land 
to which a law of this nature would apply would then likely be near 
enough the margin in corn production that tax relief sufficient incentive 
to bring about the change. 
Something similar to the flexible rental shares discussed previously 
in which the rental shares were in part determined by the intensity of 
the land use and the tendency of this to change the rate of soil loss 
might also be applied to taxation. Administrative difficulties would be 
a factor against its use. 
If tax incentives such as the type first mentioned ever came to be of 
any importance, counties in which there was a large proportion of this 
type of land would eventually be forced to raise all tax rates which again 
l^owa. Code, 1950:467A. 1950. 
l^owa. Code. 1950:161. 1950. 
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would retire more land from row crops, or they would have to seek state 
aid to make up for lost tax revenues. 
Public ownership. On some tracts of land it may "be a more effective 
and less costly procedure for a unit of government to acquire ownership 
of the tract and retire it from use. I^ funicipalities have done this to 
protect the watershed from which their water supply was obtained. Public 
ownership of land in the uplands, if these tracts were strategically 
located and fitted into an over-ail upstream flood control effort, would 
be preferable from society's point of view to the taking of more produc­
tive land down stream for reservoir sites. The uplands might then be put 
into sod. Administrative difficulties with numerous small and separated 
tracts might make such a proposal undesirable, however. 
Fanner Seaction to Proposals 
What do farmers think of some of the proposals for public action? 
Before proceeding with remedial measures, such a question is of importance. 
It indicates something of the problem that would be involved in attempting 
to put the proposals into operation. J'or that reason the operators of the 
sample farms and the landlords were asked for their opinions. 
Clear-cut answers were not always given, nor were they expected. 
The ideas contained in the proposals were new to some operators and land­
lords. Others were acquainted with some of the issues involved but had 
given little thought to them. Still others recognized that there were 
advantages as well as disadvantages to different techniques in handling 
the problems but could not decide which were the most important, The 
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zmm'ber of "yes", "no", or "uncertain" answers was felt to "be of secondary 
importance to the general responses which were Tolunteered. 
Eesponses 
The sequence of questions was designed to establish a prohlem situa­
tion and then to propose various measures which might "be used to solve 
the pro"blem. IFirst the farm operators and landlords were asked whether 
they thought that others could "be harmed as a result of the way land was 
farmed. The consensus of "both groups was that it could, with 83 per cent 
of the operators and 84 per cent of the landlords so answering.^  
Asked next if they would favor coimrunity land-use control, there was 
a much greater divergence of opinion. Favoring it were 38,5 per cent of 
all persons interviewed. Opposing it were 39,8 per cent of the inter­
viewees while 21,7 per cent ezpressed themselves as uncertain. When 
asked if they "believed that a farm operator should "be held liable for 
damages caused to other farms "by water from his farm which if there had 
"been control measures might have "been reduced, the group was split roughly 
in thirds. The percentage "breakdown of the responses was 31.9 per cent 
favora"ble, 29,5 per cent unfavorable and 38,6 per cent uncertain. 
Hext the farm operators and landlords were asked if they would be 
willing to share the cost of installing erosion control measures on land 
belonging to another owner if the benefits they received as a result would 
at least equal or more than equal their contribution. Seventy-six per 
?^or the wording of this and other questions used in this section 
see the last page of the interview schedule in Appendix C, The two final 
questions on the operator schedxile were not used. 
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cent of those interviewed said yes, 7.8 per cent said no while 16.2 per 
cent were uncertain. 
Pollowing this question they were asked if they favored a policy of 
government loans to run for a period of five or six years at an interest 
rate of 3 or 4 per cent for the purpose of ena'bling farm operators to 
make those erosion control investments which would otherwise he unprofit­
able for them. Pavorahle responses were given "by 66.4 per cent of the 
inteirviewees, 16.8 per cent gave an unfavorable response and the remain­
ing 16.8 per cent were uncertain. 
The reactions of those operators who indicated that financial prob­
lems were an obstacle for them were also considered separately. Sixty 
per cent of this group favored such a proposal but only 53 per cent of 
these operators would be willing to mals® use of such credit if made avail­
able. Twelve per cent of the operators mentioning financial difficulties 
opposed the proposal. The remaining 28 per cent expressed no opinion or 
were uncertain but of this group 29 per cent indicated that they would 
personally be interested in a loan of this type if it were available. 
Only 10 per cent of this over-all group of operators, whose who indicated 
that financial problems were an obstacle, were favorable to the type of 
loan previously described in which the principal to be repaid varied with 
the level of farm prices. 
Attitudes 
The attitudes espressed concerning land-use regulations were varied. 
Additional pressure was obviously needed, some operators indicated, if 
the necessary erosion control practices were to be used on farms in the 
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area. Others did not "believe it was right for one or two individuals to 
hold up work on other farms which could not get started until these opera­
tors cooperated and did something to control or limit the amount of water 
leaving their farms. They "believed that the community was not ready to 
accept such measures now hut that the time would come when they would. 
Others who objected to the use of police power in general indicated they 
would "be willing to try it "if the pro"blem was "big enough" or "if the 
regalations were not carried too far". Pear of arhitrary rulings and a 
general dislike among those interviewed of "being told what they must do 
and what they must not do were the principal objections raised. 
Since time was not taken to discuss the manner in which land-use 
regulations might come into operation and the safeguards against ar'bitrary 
rulings and the provision for hardship cases, this indication of opinion 
should not be considered the final thinking of the operators. 
With respect to the legal responsibility for damages caused by water 
on other property, many farmers expressed doubt that a line could "be 
drawn between that damage for which a man might be held responsible and 
that for which he should not be held liable. Others believed that it 
would be inQ)ossible to hold back any of the water. 
Sharing of costs for erosion control measures which were of mutxial 
benefit was well accepted. Several instances were reported in which such 
costs were being shared. There were some who indicated that it would not 
work because their neighbors would not cooperate. Others took the view 
that the responsibility lay entirely with the landowner on whose property 
the work was done. 
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Most of those who objected to a program of subsidized credit for 
conserration purposes were concerned that the program might be abused. 
They felt there was some justification for the program if the borrowers 
were "good risks" and capable fanners. Others did not care to see a loan 
program substituted for the incentire payments made by the Agricultural 
Conservation Program which was the under the U. S. Production and Market­
ing Mministration. Some expressed the belief that there was really no 
credit problem for anyone. 'They felt every man "must stand on his own 
feet". Some of the operators who indicated that credit was problematical 
had no desire to borrow money under either of the loan proposals because 
of the fact that they wished to stay out of debt. Others felt that a 
full payment of principal in dollars was preferable to the proposed "pur­
chasing power" loan. 
These observations, while largely of an e^ qploratory nature, indicate 
the need for greater tmderstanding of the obstacles associated with, ero­
sion control efforts. There must also be an appreciation of the relation­
ship between private, group and public efforts, the manner in which they 
may be combined and the responsibility at each level. Then, farm people 
and the public must be aware of the different remedial measures available 
and the need for them. Techniques such as police power, public grants, 
benefit taxes, subsidized loans and changes in the common lav offer many 
possibilities for action beyond the private level of responsibility but 
before they can be used there must be public tinderstanding and acceptance 
of the techniques which can come about only through a program of public 
education and discussion. 
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SUMMiiRT ABB COHCniSIOHS 
Soil erosion is a particolarly serious proTslem in western Iowa. A 
large espendittire of public funds has been made in the area over a period 
of 17 years for the purpose of controlling erosion, yet the results still 
fall short of the desired goal. 
Soil losses on the farms sampled frois the Ida-44onona soil area decreased 
slightly from 1949 to 1952. The change of 1.5 tons per acre still left the 
loss on the average farm at 19,8 tons per acre. Shis was considerably 
higher than the permissible loss rate of 5 tons per acre. As a group the 
operators had not succeeded in reaching their own goals of erosion control 
which they had mentioned in 1949. If those goals had been reached the 
average soil loss on the farms would have been 15.6 tons per acre. Kor 
did the operators set goals in 1952 which were more ambitious. She prac­
tices they named as needed on their farms would have resulted in soil loss 
rates averaging 15.5 tons per acre if they had been used. 
While these figures indicate little change in the soil loss situation, 
there were actually noteworthy increases and decreases in soil loss rates. 
Of particular interest is the number of farms which had high rates of loss 
in 1949 but which by 1952 had reduced those losses by 5 tons or more. 
Others showed increases in the rate of loss which were just as striking. 
These changes, however, were hidden in the means which were computed. 
The observed changes in soil loss were only an indication of other 
changes which had taken place. All major erosion control practices showed 
a gain in use except contour listing and high-forage rotations. Terraces 
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had "been installed on only 10 farms and additional terraces had "been "built 
on 5 farms but percentagewise this was the largest gain in the use over 1949 
shown for any of the practices. Since attitudes and ha"bit are saong the 
most important obstacles to the increased use of contouring and terracing, 
an increase in the use of these practices is more likely to be permanent 
than would be the greater use of forage in rotations. The economic factors 
which determine the nature of the cropping system are much aore subject 
to change and these changes are reflected in the variations in soil loss 
nnless offset by changes in the use of other practices. 
Operator changes often brought to the sample farms an operator whose 
attitudes, circumstances of tenure or economic situation were sufficiently 
different from those of the previous operator so as to be the cause of 
important changes in soil loss. Those farms on which operator changes 
occurred had both increases in the rate of soil loss that averaged more 
than the increases on the farms where there had been no change and de­
creases which were greater on the average than those of the other group. 
Circumstances which had changed the planning horizon of farm oper­
ators, those which had changed the financial status of the operators and 
those which had changed the operators' and landlords' attitude toward the 
problem of erosion were responsible for changes in the rate of soil loss. 
When these conditions were examined in detail it was found that those 
situations in which the operator's share of the marginal costs of an in­
put related to erosion control had changed so that it was not the same 
as his share of the marginal returns were situations in which the rate of 
soil loss had tended to increase. Where changes had taken place which more 
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nearly equated the por-tioa of these costs and iDenefits "shich Tsere borne by 
the farm operator, -fciiere was a tendency for erosion losses to decrease. 
Other situations •srere found in Tshich forces of habit and custom or a 
lack of knowledge oonoeming the benefits which might be obtained from a 
reorganization of rotations or from the use of a practice such as contour­
ing were responsible for changes in soil loss. On the other hand some 
operators had become amre of the ad-rantages of these changes and had 
reduced their soil losses by making thm. Many, however, were still far 
from achieving a rate of loss consistent with the public goals 
If some degree of erosion oontrcl csn be justified on economic grounds-
at least two general types of ranedial measures will be needed to o-rer-
come the obstacles preventing the attainment of that goal, '^ he first of 
these measiures are the economic sind institutional adjustzaents. Measures 
are required "sihich will help to make possible an association of costs with 
benefits such that changes in resource use -midch bring about soil losses 
greater than the goals of society will not be profitable to mdertake 
•HSiile measures which reduce soil losses can be undertaken with benefit 
to the individual who must make them. 
At the level of the individual farm adjustments to improve rental 
arrangements and conditions of ownership are required. The farm ovmer 
who is heavily in deb-b may actually be in a more difficult situation with 
respect to his ability to adopt certsdn erosion control measxires than, the 
tenant on a rented farm, with little debt and a lease with provisions for 
compensation, 
Uhere off-site damages are involved, arrangements may be worked out 
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"between the farmers who are most c-:ncemed to share the costs or to com­
pensate those who hear the expense of erosion control measures but re-
cei"TO no benefits from. them. On a more formalized basis this can be 
accomplished through consenrancy districts which are now authorized under 
the same provisions of Iowa law that govern the operation of drainage 
districts, h^us it is possible to levy benefit taxes to compensate those 
who suffer damages or must bear the cost of measures which prevent or 
reduce off-site damages but may be of little benefit to them. This tech­
nique will be satisfactory until the costs and benefits become so widely 
dispersed that if further measures are desirable in the public interest 
it will he less costly from an administrative standpoint if the unit of 
government within •suhich jurisdiction the benefits accrue will finance 
the additional work from tax funds. 
The first steps taken by the public in its efforts to reduce erosion 
losses should be those v«'hich would make undertakings isfliich contribute to 
the control of erosion more attractive to the individual if they are now 
tinprofitable for him. h^e first measures might be those which would help 
lessen some of the uncertainties associated with conservation investments. 
At the state level this might be done throtigh legislation setting up the 
rights to compensation upon termination of the lease for the unexhausted 
improvements made by the tenant. the national level it might be done 
through measures designed to stabilize farm prices. The use of grants, 
of subsidized credit and of public investments in private land might then 
be appropriate to the extent that such measures supplemented private aad 
group efforts rather than substituted for them. As an additional incen­
tive or prod the power of taxation might be used to bring about land-use 
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chaziges* 
Public OTsaership and the police powers stand as the iiltimate tools 
society may use to bring about that land use "which conforms isrith the 
public goal. These methods, howeTrer, should be reser-ved for the problems 
of greatest urgency -where other techniques are not effective even though 
all apparent obstacles have been removed. Too, the knowledge that the 
conmunity has the power to zone or to impose land-tise regulations may b© 
all that wotild be required to bring about compliance. The powers them-
selires may never need to be applied. For this reason it might be desir­
able for the state to delegate police power to the soil conservation 
districts if it ms properly safeguarded to prevent arbitrary usage. 
The other major effort must be laade in the field of education. The 
previous discussion has assumed that all farm operators were acting in 
their own best interests and that they would recognize the advantage to 
them of making the necessary land-use changes once the econoiaio and insti­
tutional obstacles were removed. This is not necessarily the case» v^en 
if the benefits were recognized there is also the problem of inertia but 
the existence of the power to enact land-use regulations might be suffi­
cient to OTercome this. 
Farm people must be made aware of the techniques which are now avail­
able and which could be used to solve some of their present difficulties. 
Techniques "siftiich are as yet only possible tools must be brought to the 
attention of farm people so that they may discuss them, modify them if 
need be and be prepared to use them. This tiill be a major Job for the 
educational institutions* 
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If -fche erosion control oT3;5ectiTre set by society is to be reached 
with the limited funds available for the job, the efforts must start 
T?ith the individual farmer. Ba must first accomplish that tvhich is 
profitable for him. The public miist be ready to help remoTre the obstacles 
that he alone can not overcome. Beyond the level of that which is pro­
fitable to the farm operator is that which can be accomplished by two or 
more farm operators withouc decreasing their individual lifelfare. Public 
responsibility for more direct assistance in financing the required 
changes begins at the point where the groups of farmers can do no more# 
Xf the g^ P bst5sesn present erosion losses and the soil loss goal of 
society is to be eliminated, it "will come about through the use of various 
tools and techniques used in different combinations in the problems that 
arise. An effective program, can not be built around the use of one tech­
nique or even two. Problems are not only different from farm to farm 
but are different on the same farm over a period of time. What was 
acceptable to an operator under a particular tenure situation, urith given 
price and cost ratios, with a given financial situation and given objec­
tives and Tuith a given attitude toward the problem of erosion may be un­
workable -with changes in any or all of these factors. 
h^e control of erosion is likely to be a continuing problem rather 
than one -Hhioh is amenable to a pemanent solution. Even so it oaa be 
less of a problem in the future than it is now if soeio-eoonosaic factors 
which make it a problem are more fully understood and the techniques used 
to cope with the problem are kept flexible to meet changing econcanio and 
social sitmtions. 
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Sable A. Historical record of Iowa's annual com crop 
Acres Yield Unit Farm 
Crop year h.arrested'^  per acre price value ° 
000 "bushels 1,000 
a 10 year average 
1900-09 9,378 38.0 .39 137,502 
1910-19 9,883 38.8 .72 276,366 
1920-29 10,836 4D.2 .61 258,175 
Anmial acreage®" 
1930 11,335 34.0 .58 223,526 
1931 11,732 32.9 .35 135,094 
1932 11,849 43.0 .12 61,141 
1933 11,493 40.0 ,31 142,513 
1934 9,358 23.0 .79 170.035 
1935 9,826 38.0 .62 231,501 
1936 10,759 17.7 1.07 203,764 
1937 11,082 45.0 .45 224,410 
1938 10,306 45.5 .47 220,394 
Amnml acreage^  
1939 9,688 .39 
1940 9,024 .52 
1941 9,114 .59 
1942 9,568 .73 
1943 10,716 .92 
1944 11,252 1.00 
1945 10,706 .98 
1946 10,027 1.27 
1947 10,410 1.68 
1948 10,930 1.55 
1949 11,493 1.12 
1950 9,905 1.28 
1951 10,190 1.58 
1952 10,903 1.56 
®'Iowa State Department of Agriculture . Thirty-ninth annual Iowa 
yearbook of agriculture. n)es Moines. State of Iowa. 1938. p. 
430. 
C^oinpiled from yearly volwes of TJ. S. Department of Agricultiare. 
Agricultural statistics. ¥ashiiigton, D.C. U. S. Govt. Print. Off. 
T^otals are rounded from complete figures. 
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fatle B. Sxtent of use of major practices for which payments made 
under the federal agricultural conservation program in 
the United States for 1950^  
 ^ Proportion of cropland 
Acres on which applied 
1950 All cropland Intertilled crops 
000 % % 
Application of materisLls 
Livestock 11,391 2.5 d 
Supezi>ho sphat e 21,895 4.8 d 
Potash 8,438 1.9 d 
fiypsum 197 h d 
Green manure and cover crops 18,410 4.1 12.6 
Terraces 1,435 0,3 0.9 
A 
Contouring 
All crops 5,146 1.1 3.5 
Intertilled crops only^  2,728 d 1.8 
Sstahlishizig waterways 46 h h 
Strip cropping® 7,528 1.7 5.2 
0^". S. Department of Agriculture. Agricultural statistics 1952. 
p. 770-771. 
^^ Tinded from complete figures. 
®Acres in cropland from Sable 11, X}, S. Sureau of Agricultural Econ­
omics. Agriculture's capacity to produce, U. S. Dept. Agr. Info. 
Bui. 88, 1952. 
& 6 Hot applicable. Includes cross-slope farming. 
I^ncluded in figure for all crops. 
SContour, not on contour, and cross-slope strip cropping. 
%iess than 0,1 per cent. 
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Table C. Frequency distribution of 1949 and 1952 soil loss 
rates on 144 farms from the Ida-Honona soil association 
area of western Iowa 
Hamber and per cent of feras 
Soil loss group 1949 1952 
Ho. % Ho. 
0 - 4.9 11 7.6 13 9.0 
5 - 9.9 26 18.1 20 13.9 
10 - 14.9 22 15.3 35 24.3 
15 - 19.9 18 12.5 20 13.9 
20 - 24.9 17 11.8 19 13.2 
25 - 29.9 12 8.3 10 6.9 
30 - 34.9 9 6.2 7 4.9 
35 - 39.9 9 6.2 8 5.5 
40 - 44.9 6 4.2 5 3.5 
45 - 49.9 7 4.9 lone -
50 - 54.9 1 0.7 2 1.4 
55 - 59.9 4 2.8 1 0.7 
60 - 64.9 Sone - 1 0.7 
65 and more 2 1.4 3 2.1 
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Table D. Cumulative distriljution of 144 farms with, erosion losses 
less than stated loss comparing erosion losses for 1949 
with erosion losses for 1952 
Erosion rating 1949 1952 Change 
Ho. $ So. No. 
0 Hone 0 Sone 0 0 
5 11 7.6 13 9.0 + 2 
10 37 25.7 33 22.9 - 4 
15 59 40.3 68 47.2 9 
20 77 53.4 88 61.1 -f-n 
25 95 65.9 107 74.3 +12 
30 106 73.6 117 81.2 +11 
35 115 79.8 124 86.1 + 9 
40 124 86.1 132 91.6 + 8 
45 130 90.2 137 95.1 + 7 
50 137 95.1 137 95.1 0 
55 138 95.8 139 96.5 + 1 
60 142 98.6 140 97.2 + 2 
65 144 100.0 142 98.6 - 2 
70 142 98.6 + 2 
75 142 98.6 + 2 
80 143 99.3 + 1 
85 143 99.3 + 1 
90 144 100.0 0 
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!Pal)le Ji. Jrequency distribution of ciiaages in soil loss 
on 144 farms from 1949 to 195S 
Change in soil loss Frequency-
Tons per acre 
m .  $ 
35 1  0.7 
30 2  1.4 
25 2 1,4 
20 1 0.7 
15 3 2.1 
10 7 4.8 
5 26 18.0 
So change®^  43 29.8 
-5 23 16.0 
-10 14 9.7 
-15 4 2.8 
-20 9 6.2 
-25 3 2.1 
-30 3 2.1 
-35 2  1.4 
®iHo change actxially means any change within the limits of -4,9 tons 
to +4,9 tons. 
Tal)l0 F. Use and change in use of 143 farms in 1952 of erosion control practices grouped by 
the attitude of the 1949 operator toward neiad for the practice, 
and change in operators 
Same operator: 
practice needed 
Same operator: 
practice not 
mentioned 
New operator: 
practice needed 
New operator: 
practice not 
mentioned 
Same operator: 
practice needed 
Same operator: 
practice not 
mentioned 
New operator: 
practice needed 
New operator: 
practice not 
mentioned 
Not used, Used, 1949; Used, 1949j Used, 1949; Used, 1949; Used neither 
1949; used increased, no change, decreased, no longer year 
1952 1952 1952 1952 used 
"no^ 
8 36.4 None 
No. f No. 
Contouring 
4 18.2 2 
No.  ^ No. 
9.1 4.5 
5 20.8 3 12.5 6 25.0 3 12.5 
Terracing 
2 9.1 2 9.1 6 27.3 None 
4 4.8 3 3.6 11 13.1 
1 20.0 None 2 40.0 
3 9.4 None 1 3.1 
None 
None 
None 
None 
None 
None 
None 
31.8 
14. 16.7 4 4.8 33 39.3 6 7.1 6 7.1 21 25.0 
3 23.0 None 1 7.7 1 7.7 2 15.4 6 46.2 
4.2 6 25.0 
12 54,5 
66 78.5 
2 40.0 
28 87.5 
Table i* (continued) 
Same operator: 
practice needed 
Same operator: 
practice not 
mentioned 
New operator: 
practice needed 
New operator: 
practice not 
mentioned 
Same operator: 
practice needed 
Same operator: 
practice not 
mentioned 
New operator: 
practice needed 
New operator: 
practice not 
mentioned 
Not used, Used, 1949; Used, 1949; Used, 1949; Used, 1949; Used neither 
1949; used Increased, no change, decreased, no longer year 
1952 1952 1952 1952 used 
No.  ^ No. 
None 
4 80.0 
11 34.4 
I No^  % No. % 
Grassed waterways 
5 35.7 3 21.4 None 
None 
None 
10 10.9 10 10.9 25 27.2 
None None 2 50.0 
4 12.1 1 3.0 6 18.2 None 
Commercial fertilizers 
6 50.0 2 16,7 1 8.3 None 
26 27.6 10 10.6 20 21.3 
None None 
6.2 3 9.4 
None 
None 
None 
No^  % No\ 5^  
None 6 42.9 
None 47 51.0 
None 2 50.0 
None 22 66.7 
1 8.3 3 16.7 
6 6.4 32 34.0 
None 1 20.0 
2 6.2 14 43.7 
Table (continued) 
Not used, Used, 1949; Used, 1949; Used, 1949; Used, 1949; Used neither 
1949; ueed increased. no change. decreased. no longer year 
1952 1952 1952 3.952 used 
No. % No. No. % Ho. % No. 56 No. ~~T~~ 
Gully control structuree 
Same operator: 
practice needed 1 4.5 2 9.1 2 9.1 None 2 9.1 15 68.2 
Same operator: 
practice not 
mentioned None 7 8.3 34 40.5 1 1.2 None 42 50.0 
New operator: 
practice needed 2 15.4 2 15.4 1 7.7 None None 8 61.5 
New operator: 
practice not 
mentioned None None 7 29.2 None None 17 70.8 
High .forage rotations 
Same operator: 
practice needed None 1 10.0 None 2 20.0 None 7 70.0 
Same operator: 
practice not 
mentioned 9 9.4 11 11.5 1 1.0 6 6.3 18 18.7 51 53.1 
New operator: 
practice needed None 1 16.6 None None 1 16.7 4 66.7 
New operator: 
practice not 
mentioned 1 3.2 3 9.? None 1 3.2 1 3.2 25 80.6 
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Sable G, Comparison of the extent of use, change in use and intentions 
of adopting or increasing use of erosion control practices on 
farms grouped "by the attitude of the operators toward the 
need for adoption or increased use of the practice 
IHirther use 
Attitude Will Obstacle pre-
toward need Current use status use rents use 
for practice 
$ of all fanas Contoxirinff Ho. $ of Ho. Ho 
group 
Mot mentioned Segular user 36 39.6 
as goal in Sew user, or 
either year increased use 25 27.4 
Decreased use 10 11.0 
63.6 Son-user 20 22.0 
Mentioned as Eegalar user 2 15.4 1 1 
goal both New user, or 
years increased use 2 15.4 2 
9.1 Decreased use 3 23.0 3 
Uon-user 6 46.2 3 3 
Mentioned as Eegular user 3 13.6 
goal in 1949 Hew user, or 
but no longer increased use 10 45.5 
mentioned Decreased use 2 9.1 
15.4 Hon-user 7 31.8 
First mentioned Eegular user 3 17.6 1 2 
as goal in Hew user, or 
1952 increased use 1 5.9 1 
11.9 Decreased use 6 35.2 6 
Non-user 7 41.2 5 2 
lerracins 
Hot mentioned Eegular user 9 10.7 
as goal in Sew user, or 1 1.2 
either year increased use 
58.7 Decreased use Hone 
Hon-user 74 88.1 
Mentioned as Eegular user 5 35.7 3 2 
goal both Hew user, or 
years increased use 3 21.4 3 
9.8 Decreased use Hone 
Hon-user 6 42.9 5 1 
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Tatle Cr (continaed) 
Attitude 
toward need 
for practice 
Further use 
Current use status Will Obstacle pre-
use Tents use 
 ^of all farms So. % of 
group 
gerraeiag (continued) 
Ko. 
Mentioned as Eegalar user 3 23.1 
goal in 1949 Hew user, or 
but no longer increased use 2 15.4 
mentioned Decreased use Hone 
9.1 Hon-user 8 61.5 
Jirst mentioned Eegular user 3 9.4 3 
as goal in lew user, or 
1952 increased use 9 28.1 8 
22.4 Decreased use Hone 
Hon-user 20 62.5 15 
G-rassed waterways 
jfot mentioned Eegular user 29 35.0 
as goal in Hew user, or 
either year increased use 13 15.7 
58.0 Decreased use Hone 
Hon-user 41 49.3 
Mentioned as fiegular user 1 16.7 1 
goal both New user, or 
years increased use 1 16.7 1 
4.2 Decreased use Hone 
Hon-user 4 66.7 3 
Mentioned as Eegular user 4 33.3 
goal in 1949 Hew user, or 
but no longer increased use 4 33.3 
mentioned Decreased use Hone 
8.4 Hon-user 4 33.3 
Jirst mentioned Eegular user 2 4.7 2 
as goal in Hew user, or 
1952 increased use 12 28.6 12 
29.4 Decreased use Hone 
Hon-user 38 66.7 25 
lo. 
1 
5 
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QJaljle G- (continued) 
l.ttitade 
toward need 
for practice 
Current use status 
ihirtlier use 
Will O^ jstacle pre-
US8 Tents use 
 ^of all farms Ho. $1 of Ho. 
group 
Commercial fertilizer 
Hot mentioned Eegular user 23 21.5 
as goal in Hew user, or 
either year increased use 43 4/% O •*vr ,w5 
74.8 Decreased use 8 7.5 
Son-user S3 30.8 
Mentioned as Hegular user Hone 
goal 1)0 th. Hew user, or 1 50.0 1 
years increased use 
1.4 Decreased use Hone 
Fon-user 1 50.0 
Mentioned as Eegular user 1 6.7 
goal in 1949 Hew user, or 
tut no longer increased use 11 73.3 
mentioned Decreased use 1 6.7 
10.5 5on-user 2 13.3 
?irst mentioned Eegular user Hone 
as goal in Bew user, or 
1952 increased use 6 31.6 5 
13.3 Decreased use Hone 
jJon-user 13 68.4 11 
(Sully control structures 
Fot mentioned Eegolar user 35 40.7 
as goal in lew User, or 
either year increased use 5 5.8 
60.1 Decreased use 1 1.1 
Son-user 45 52.4 
Mentioned as Eegular user 2 11.1 2 
goal both Nev user, or 
years increased use 3 16.7 3 
12.6 Decreased use 1 5.5 1 
Hon-user 12 66.7 9 
Mo. 
1 
2 
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Table 6- (coatinued) 
Attitude 
toward need 
for practice 
Current use status Will 01>stacle pre-
use vents use 
5^  of all farms So. $ of Ho. Ho. 
group 
Gully control structures (continued) 
Mentioned as Eegalar user 2 11.8 
goal in 1949 Hew user, or 
but no longer increased use 3 17.6 
mentioned Decreased use 1 5.9 
11.9 Hon-user 11 64.7 
Pirst mentioned Eegalar user 6 27.3 4 2 
as goal in Hew user, or 
1952 increased use 2 9.1 2 
15.4 Decreased use Hone 
Son-user 14 63.6 10 4 
Eifih forage rotation 
Not mentioned Segalar user 3 2.7 
as goal in Hew user, or 
either year increased use 22 20.0 
76.9 Decreased use 20 18.2 
Hon-user 65 59.1 
Mentioned as Eegalar user Hone 
goal both Hew user, or 
years increased use 1 25.0 1 
2.8 Decreased use Hone 
Hon-user 3 75.0 2 1 
Mentioned as Eegular user Hone 
goal in 1949 Hew user, or 
"but no longer increased use 1 8.3 
mentioned Decreased use 3 25.0 
8.4 Hon-user 8 66.7 
Pirst mentioned Eegular user Hone 
as goal in Hew user, or 1 5.9 1 
1952 increased use 
11.9 Decreased use 5 29.4 5 
Hon-user 11 64.7 8 3 
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Talile E. Operators' erosion, control goals on 144 farms for 1949 
and 1952 grouped "by 1949 soil-loss classes and averaged 
1949 So. of 
Soil-loss class farms 1949 AR. 1949 Av. 1952 Ay. 1952 AT. 
"by class soil loss goals soil loss loss goal 
0 - 4.9 11 2.8 2.9 5.9 5.4 
5 - 9.9 26 7.4 6.1 10.2 8.4 
10 - 14.9 22 11.8 8.5 10.8 9.5 
15 - 19.9 18 17.5 14.4 18.8 14.3 
20 - 24.9 17 22.1 16.6 21.5 17.5 
25 - 29.9 12 27.7 23.3 29.2 26.8 
30 - 34.9 9 32.5 25.9 28.7 20.8 
36 - 39.9 9 37.4 20.5 28.9 25.0 
40 - 44.9 6 42.3 28.8 29.6 25.1 
45 - 49.9 7 46.0 31.7 30.8 22.5 
50 - 54.9 1 50.9 7.0 13.2 12.9 
55 - 59.9 4 57.7 37.3 45.6 40.1 
60 - 64.9 STone 
— — — 
— 
65 and more 2 65.8 37.6 47.8 25.1 
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Table I. Responses of tenant and landlord on the same farm when 
questioned to determine what changes would he necessary in 
their rental arrangement to permit the adoption of one of 
the proposed erosion control plans 
Response of tenant Frequency Response of landlord Frequency 
S^ o. So. 
Cro"P-share lease 
Relax present restric­
tions on rotations 
and use of ercsxon. 
control practices 
Ho sxiggestions 
Use longer term lease 
Change share of costs 
Adopt liTestock-share 
lease 
Increase rent payment on 
hay and pasture 
ITo suggestions 
Relax present restric­
tions on rotations and 
use of erosion control 
practices 
Use longer term lease 
Change share of costs 
So suggestions 
JSO suggestions 
Adopt livestock-share lease 
Adopt livestock-share lease 
So suggestions 
So suggestions 
So suggestions 
So suggestions 
Livestock-share lease 
3 So suggestions 
So sTiggestions 
Cash lease 
1 
1 
So suggestions 
So suggestions 
4 
1 
3 
1 
1 
1 
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Taljle J. Investment opportunities open to farm operators and 
landlords if additional capital was available 
Most profitable 
investment 
opportimity 
Sfumber 
and proportion 
of group 
Average 
size of 
probable 
investment 
Huinber 
likely to 
invest 
soon 
Livestock 
fertiliser 
Buildings 
ffully control 
Machinery 
land 
Terraces 
No investment 
So opinion 
Livestock 
fertilizer 
Buildings 
Q-ully control 
Machinery 
Land 
Terraces 
So investment 
Sfo opinion 
No. 
Owners and part-ovners 
40 
8 
10 
2 
1 
2 
1 
2 
6 
49 
6 
0 
X 
2 
1 
2 
1 
9 
55.5 
11.1 
13.9 
2.8 
1.4 
2.8 
1.4 
2.8 
8.3 
Tenants 
69.0 
8.5 
0 
1.4 
2.8 
1.4 
2.8 
1.4 
12.7 
Landlords 
4,721 
500 
3,000 
2,500 
2,500 
12,500®' 
b 
0 
0 
4,333 
833 
' 0 
u 
2,500 
b 
b 
0 
0 
No. 
14 
3 
3 
0 
0 
1 
r\ U 
0 
0 
12 
2 
0 
r\ 
0 
0 
0 
0 
0 
Livestock 
fertilizer 
Buildings 
Gully control 
Machinery 
Lstnd 
Terraces 
No investment 
No opinion 
3 
15 
9 
0 
0 
1 
38 
4.2 
21.2 
12.7 
0 
0 
1.4 
1.4 
C" f* 
53.5 
5,000 
2,166 
b 
0 
0 
b 
b 
G 
0 
0 
1 
4 
0 
0 
1 
1 
0 
0 
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iPPSJJDIX 3 
Soil Losses oa Parms for 1349 and 1952 Where Change 
in Soil Loss Was Less 9?han 5 Tons 
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Tal)le K 
1949 and 1952 Soil Losses on Parms with Changes in loss 
of 5 Tons or Less Per Acre 
Farm code 1949 loss 1952 loss a^rm code 1949 loss 1952 loss 
So chaaige in operator 
7 7.0 7.1 34 12.4 14.5 
10 9.2 10.8 36 19.4 17.2 
13 5.6 4.2 40 10.4 12.9 
14 7.5 3.5 48 15.2 17.1 
15 4.8 8.6 49 10.9 6.4 
16 2.8 6.6 53 12.1 15.4 
17 4.2 4.9 60 29.6 32.0 
31 4.0 6.0 67 18.7 13.7 
32 2.7 3.7 81 12.2 8.3 
39 .5 .5 91 11.7 10.3 
58 3.4 4.4 92 16.2 11.5 
64 7.4 7.4 101 11.6 13.9 
65 4.4 9.8 107 17.9 20.4 
83 7.0 10.8 111 17.3 13.8 
96 7.3 5.2 116 18.6 14.8 
102 7.0 5.5 131 15.3 18.2 
103 7.9 4.8 137 13.9 10.7 
115 6.8 10.9 
129 9.9 6.5 
132 5.0 6.9 4 20.8 23.2 
12 24.4 25.7 
133 6.6 2.9 54 28.0 25.4 
135 9.7 8.4 56 27.6 22.8 
136 8.7 5.7 68 23.9 13.7 
140 3.2 2.3 
143 .2 .2 51 26.7 26.0 
105 25.0 24.6 
113 21.8 23.1 
1 10.4 10.4 117 26.6 24.2 
2 12.2 11.1 139 20.5 21.9 
5 19.4 20.8 
8 11.6 7.3 
9 10.6 8.1 85 36.3 38.2 
19 16.4 17.5 93 32.5 30.5 
124 35.6 35.9 
109 42.6 39.5 
118 42.2 43.3 
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Table K (continued) 
Paxm code 1949 loss 1952 loss 
Cbanjge in operator 
18 3.4 6.8 
25 8.4 10.8 
28 10.6 14.0 
63 5.1 4.3 
22 11.7 11.8 
43 12.4 16.3 
44 19.6 19.6 
61 16.4 16.3 
66 13.2 14.5 
88 16.0 16.6 
110 11.0 6.7 
134 9.2 12.4 
11 21.9 24.7 
21 20.9 23.9 
99 20.6 17.9 
71 34,2 34.0 
74 37.0 40.2 
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APPEBDIK C 
Operator and Landlord Interview Sckedules 
Enumerator 
Date 
Code 204 
Field Form Ko. 2 - 1952 
C ounty 
Tvrp Sec 
Budget Bureau No. iiO-5235 
Approval Expires Sept. 30, 1952 
OVERCOMING OBSTACLES TO SOIL AND ¥ATER CONSERVATION 
.•Bureaui.gf:;Asi'±c.iLlit'uraliIEe5noiiiicsy., USEA and 
Iowa Agricultural Experiment Station Cooperating 
Changes in Case Sitiiations from 19h9 through 1952 
A. CH/INGES IN TENURE 
1. Owner 
2. Operator 
B. CH/iigGES IN SIZE 
1. Acres in this farm 
a. If part-ovmer, 
acres of total 
ovfned 
2. Acres sold since 19lj.9 
3. Acres rented out 
Ii. Acres purchased 
5. Jicres rented in 
C. CHANGES IN PRACTICES 
1. Acres contoured 
2. Acres contour listed 
3. Acres terraced 
li. Corn and soybean acres 
D. CHANGES IN LEASE 
1. Lease type 
2.. Rent in cash or share 
3. Length of lease 
E. CFANGDS Il'i COST^  INCOAiE 
1. Iviajor income enter­
prises (s) 
1952 1951 1950 From 19h9 Survey 
2, Sources of income 
other than this fann 
Act- Recoimnenda-
ual tion 

 ^ 1952 1951 1950 Prom 19h9 Survey 
1. Owner 
2. Operator 
B. CHai^ 'GES IN SIZE . 
1. Acres in this farm 
a. If part-o-vvner, 
acres of total 
ovfned 
2. Acres sold since ipkp 
3. Acres rented out 
Ji. Acres purchased 
• Acres rented in 
G. CIIATJGES IN PRACTICES Act- Recommenda-
ual tion 
1. Acres contoured 
2. Acres contour listed 
3. Acres terraced . 
li. Corn and soybean acres 
D. CffllNGES IN LEASE 
l._ Lease type 
2,. Rent in cash or share • 
3. Length of lease 
5. GHANGCS Il'i COST, INCOliE 
1. i'lajor income enter­
prises (s) 
2. Sources of income 
other than this farm  ^
3. Unpaid mortgage debt 
i;. Unpaid short term debt 
i 
5. Property taxes 
?. IphP OBSTACLES 

Code 
-1-
205 
A,IAW USE 
Field Form 3 — 1952 
Budget Bureau No kO-$236 
Approval Expires 9-30-52 
(NOTE lAKD USE BI FIELDS ON AB07E MP) 
It What crop was in each of these fields in 1951? What crop are you putting in 
each field this year? Next year? 
2. On which fields, if any, did you; 
a Repiove the straw 
b Bum the com stalks 
c Turn under green manure 
d Cut clover in oat stubble for hay 
e Pasture oat stubble in the fall 
(Check here if on none) 
•V— 
3« Note the follcrwlng practices by fields# Indicate acreage of each field# 
1952 Goals 19U9 
: a Manure 
b Fertilizer 
c Terraces 
d Darns 
1 e Waterways 
I f Contouring 
i g Contour listing 
? i h Field strip 
(Man) Regularly, Occasionally, None• 
(F) /.J c' . c 
(T) 
(d) (¥) 
(C) 
(OL) 
(FS) . 

(NOTE lAMD USE BI FIELDS ON ABOVE MP) ' 
1« What crop was in each of .these fields in 19^1? What crop are you putting in 
each field this year? Next year? 
2. On which fields, if any, did you: (Gheck here if on none)-
a Remove the straw 
b Bum the com stalks 
c Turn und.er green manure 
d Cut clover in oat stubble for hay 
e Pasture oat stubble in the fall T— 
3- Note the folloidjig practices by fields. Indicate acreage of each field, 
1952 Goali 
(Man) Regularly, Occasionally, Kone • ! 
V c - - .c ' i 
a Manure 
b Fertilizer (F) 
(T) c Terraces 
d Dams (D) 
e Waterways (¥) 
f Contouring (c) 
g Contour listing (CL) 
h Field strip (FS) 
i Strip crop (3C) 
0 Gully treat (GT) 
k Seeding steep slopes (S) 
Which if any of these things that you are not now doing or doing in part io 
you think ought to be used on each of these fields to control erosion? Circle. 
a Do you plan to do any of these things on this farm? T ___ N 
b'Which practices and on what fields?  ^
C5 When do you expect to start? This year Next, year Within the next 
5 years 
d If no, why won't you be doing these things? 

B. SOIL AiB WATER C0I^ SSR7ATI0N PLANS 
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Here are two plans that have been drawn up for this farm. Both are set up so that 
it will be possible to control gullying and to keep erosion losses down. But there 
are different ways to do the same thing. One uses terraces to do the job. The 
other depends more on meadow and pasture land with a smaller acreage of com per­
mitted, I'd like your reaction to the practices called for in these plans after 
we've gone over them, 
l.a Would you adopt the follot/ing practices? Or, would you go ahead with those 
practices that you are now following and carry then as far as indicated in these 
plans? 
b If you would not carry them out, or, to this extent, what are yoxir objections? 
19k9 1952 
Y K Tfticer- Practice T. N" Uncer- Objections ' Changes tending to overcome 
tain . tain ' objections 
Countouring 
Terracing 
1 Waterways 
t 
1 C, Fending . 
Fertilizer 
' 
Structures 
! 
! 1 Rotations, I 
1 1 Rotations, II 
;a. Not needed 
,b Weeds 
ic Rows short, crooked 
id Landlord objects . 
|e Ineffective 
if Extra work 
;g Increases wash 
ih Machine difficulties 
ii Won't be on farm long 
j Hard to establish. 
k Costs more than return 
1 Gullies deepen faster 
m Improperly "built 
n Costs not shared 
o Fertility lost installing 
p Not suited fqrcrop land . 
q No response after use 
t Farm too small 
s Maintenance problem 
t 2d year corn yield lower 
u Income won't pay for farm , 
V Income sacrificed w/o compen 
w Increase cash rent and risk 
X Increase out-of-pocket feed est 
y Investment ris^  In pur. Ivstk 
z Rent bid up when farm injjroved 
by tenant's Ivstk enterprise 
2, WHERE ATTITUDE TW7ARD PRACHCES HAS CHANGED SINCE 19U9: 
a Why do you now approve, or use these practices? 
a 
lb 
r If 
h 
Saw-heari-read and tried i 
Need outweights objections j 
landlord objections over- k 
come (indicate method) 1 
Landlord requires m 
Technical assistance(source) 
Financial assistance(source)n 
Loan requirement(nature) o 
Credit obtained 
Equity improved 
Farm size increased 
Condensation provision 
Disturbance provision 
Longer expectancy of 
staying on farm 
Change to longer lease 
Change to flexible cash 
share 
p Change to livestock share 
q Group gully control 
r More favorable cost-price 
outlook 
s Risk and uncertainty de­
creased (how) 
b How was this situation brought about? 

i yiicei 
tain 
TTHCTOCT" "DUCET" crojBCTTTcns TjnangBS CBnuttng to overeome 
tain ' objections 
Countouring 
r-
Terracing 
Waterways 
C. Fending 
Fertilizer 
: Structwes -
Rotations, I 
Rotations, II 
Not neeSeSr 
Weeds 
Rows short, crooked 
Landlord objects 
Ineffective 
Extra work 
Increases wash 
Machine difficulties 
¥on't be on fana long 
j Hard to establisli 
k Costs more than return 
1 Gullies deepen faster 
m Improperly built 
n Costs not shared 
o Fertility lost installing 
p Not suited fprcrop land 
•,b 
iC 
id 
;e 
If 
!V> response after use 
r Farm too small 
s Maintenance problem 
t 2d year corn yield lower 
u Income won't pay for farm 
V Income sacrificed" w/o compen 
w Increase cash rent and rtsk 
X Increase out-of-pocket feed est 
y Investment ris^  in piir« Ivstk 
3 Rent bid up when fajnsi m^ jroved 
by tenant's Ivstk enterprise 
2. WHERE ATTITDDE TOWARD PRACTICES HAS CHANGED SIHCE 19U9: 
a Why do you now approve, or ijse these practices? 
lb 
jc 
id }| 
Is 
h 
Saw-heaE-read and tided i 
Need outweights objections j 
Landlord objections over- k 
come (indicate method) 1 
Landlord requires m 
Technical assistance(source) 
Financial assistance(source)n 
Loan requirement(nature) o 
Credit obtained 
Equity isproved 
Farm size increased 
Compensation provision 
Disturbance provision 
Longer expectancy of 
staying on farm 
Change to longer lease 
Change to flexible cash 
share 
p Change to livestock share 
q Group gully control 
r More favorable cost-price 
outlook 
s Risk and uncertainty de­
creased (how) 
b How was this situation brought about? 
IF NEV/ OPERATOR, Age 
C. CHANC3ES IN TENIIRE 
2» IF OtJNER, How was ownership acquired? 
Price paid per acre Mortgage holderi 
IF NE!fJ OWNER, Why did you buy this farm 
What are the chances that you will be operating this 
fazm five years from now j 1 year from 
now ? b» Are you more certain of keep­
ing this place than you were two years ago? J N 
Why 
all inherited 
inherited & cash purchase 
inherited & mortgaged 
cash purchase 
mortgage loan 
purchase contract 
Security of tenure 
Investment 
To do as" wanted 
Security in old age 
More profitable 
Couldn't find farm to rent 

-3-
[}; Lease Provisions 
IF OWER-OPERATOR, SKIP TO SECTION i 337 
1. IF SHARI^ 'I^ E LEASE, What is your diare of the following costs? 
'' 
Seed corn Fertilizers 
Seed oats Pasture reseeding 
Clover seed Waterway construction_ 
Alfalfa seed Terraces 
Grass seed -Gully treatment_^  
(Specify type_ 
Weed spray Fencing 
Tractor fuel 
2. a. Have these shares changed any since you have been on this farm? Y N_ 
b. If Yes, Tfdiich costs and -vdiat was the change? 
••3. What is the period of notification? H^as it changed from ^ ^^ lat it was two 
years ago? Y N 
4. I'.'HERE THESE HAVE BEEN CHANGES IN LEASE TYPE OR PROVISIONS 
a.Who was responsible for the change? 
b.^ vwas the change made? : " 
5..a.What changes in your" lease or rental arrangements do you believe would be need­
ed before you could adopt the practices in either of these plans? 
b.Have you ever disc\issed such changes with your landlord? Y N 
c.IF NO, MiY? 
6. Would the following changes help any in your situation? 
Change y •' 'Comments 
' ' * ' 
Sharing of costs ! 
Changing cropping requirements  ^
Increase length of lease 
Use livestock share lease 
Use flexible cash lease 
Put compensation provisions in lease 
I 
Put disturbance feature in lease i 
E CAPITAL AND EQUITY POSITION 
1, As regards your net worth position would you say that it is decidedly more 
favojjable , decidedly less favorable • , or a^ Dout the same as compared 
with 1949 . 
2. Considering production, prices, your operating costs and fixed expenses—taxes, 
debt payment, interest, etc.—and your family living expenses, are you making 
wore money less money or about the same compared with 1949 
L IF A CHANGE IN NET WORTH OR INOOI-EE, What caused this Change? 

• 3« What is the period of notification? Has it changed froia vfeat it was two 
years ago? Y N 
4. •^-HERE THERE HAVE BEEN CHANGES IN LEASE TIPE OR PROVISIONS 
a.Who was responsible for the change? 
b.i(jiiywas the change made? 
5..a.What changes in your lease or rental arrangements do you believe would be need­
ed before you could adopt the practices in either of these plans? 
b.Have you ever discussed such changes with your landlord? Y N 
c.IF NO, WHY?  ^
6. Would the following changes help any in your situation? 
Change 
Sharing of costs ' 
Changing cropping requirements 
Increase length of lease . 
Use livestock share lease 
Use flexible cash lease 
Put con^ jensation provisions in lease 
Put disturbance feature in lease 
Comments 
' 
' 
E CAPITAL AND EQUITY POSITION 
1. As regards your net worth position would you say that it is decidedly more 
favoi?able , decidedly less favorable , or about the same as compared 
with 1949 . 
2. Considering production, prices, your operating costs and fixed expenses—taxes, 
debt payment, interest, etc.—and your family living expenses, are you making 
" • mojre money " less money or about the same compared with 1949 
L IF A CHANGE IN NET WORTH OR INCOME, What caused this Change? ' 
Production adjustment changes 
Capital gains or Losses 
Gifts or inheritance 
Changes in costs Health 
Crop & Livestock Losses Fire, flood, -
. . . ..f! storm damage 
Tax changes Yield changes 
+. ll^ Jhat do you consider the most promising investment opportunity today in your farm 
• business? Machinery Livestock Fertilizer Buildings Additional Land 
•.Terraces Waterways Gully control structures 
5. How much money do you feel it \'jould be profitable to invest before something 
else wou5.i be more profitable? 
i). What is your second best investment possibility? 

7. a. Are you in a better position uo make investments today than you were 
three years ago? I N '^ y? 
Debt retirement" Charge in security of expectations of 
Change in income tenure 
Change in net worth Change in family living demands 
Debt contracted & unwilling to go fur- e •.•Change in price expectations 
ther in debt 
"Fi £r'yei7~are you likely to make such an investment this year or next? Y 
N IThy? r 
F. FARM SIZE 
1. ITHEEE SIZE OF OPERATING UNIT H&S CHANGED: 
a. How did this change in size come about? 
Rented in 
Bought in 
Sold out 
No longer field renting 
Rented out 
Farm sold as more than one 
tract. 
• b, vThy was this size change made? 
Additional land for intensive cropping Field rented land back into owner­
ship unit 
Additional land for extensive cropping Outbid on field rented land 
2. IF SIZE 1?AS AN OBSTACLE IN 19li9 BUT NO CH/INGS MADE: 
a. Has any land been up for sale or rent within the last three years that could 
have been operated without difficiilty from this farm? Y K--
b. Did you consider the possibility of obtaining this land? Y N 
c. 'That factors were involved that you decided not to, or were unable to ob­
tain this land? 
d. If long term credit at was avilable for purchase of land for farm 
snlargemen'^  would you borrow for this purpose? Y N l^ hy? 
G. FARIiiING SYSTEM 
1. Livestock inventory - Number and kinds on hand larch 1$, 1952 
12S2 12^ 0 19^ 2 19^ 0 
Horses Beef Cows 1 Sows 
Ewes Steers j Pigs 
Lambs Heifers 1 Bulls 
ii'Iilk Cows Calves ! 
2, a. •;7HEI?E A ii.JOR CHA.NGE IN SOURCE 0 INCOME HAS BEEN FADE, ?/hy were the changes 
in farm entei^ jrises made? 
Change in risk, uncertainty 
Change in prifitability 
Change in. facilities available 
Change in association of cost 
and benefits 
b. li/hen were these changes made? 
c. How w&re they made? 
a. What enterprise or combination of them do you most like to work with? 
Feeder cattle Beef cow'herd Som Hay 
Milk Cows Hogs Small Grain 

b, TThy was this size change made? 
u uv ——. 
No longer field renting • 
Rented out 
Farm sold as more than one 
tract 
Additional land for intensive cropping 
Additional land for extensive cropping 
Field rented land back into owner­
ship unit jw: 
Outbid on field rented land 
2, IF SIZE-mS AN OBSTACLE IN 19k9 BUT NO CiMGS MADE: 
a. Has any land been up for sale or rent, within the last three years that co'uld 
have been operated vrithout difficulty from this farm? Y 
b. Did you consider the possibility of obtaining this land? I 
c. IThat factors were involTed that you decided not to, or were unable to ob­
tain this land? 
d. If long term credit at was avilable for p-urchase of land for farm 
enXargemen"^  would you borrow for this purpose? Y N 
G, FARLONG SYSTEM 
1. Livestock inventory - Number and kinds on hand March 1$, 19^ 2 
125Z_125Q 
Horses Beef Cows i Sows 
Ewes Steers Pigs 
Bulls Lambs Heifers -
I'lilk Cows Calves 
2 .  a. "/HERE A iikJOR CHANGE IN SOURCE 0. INCOME HAS BEEN iADE, I'/hy were the changes 
in farm enterprises made? 
•Change in risk, uncertainty 
Change in prifitability 
Change in facilities available 
Change in association of cost 
and benefits 
b* liiihen were these changes made? 
c. How were they made? 
a. What enterprise or combination of them do you most like to work with? 
Feeder cattle Beef cow herd Sorn Hay 
Milk Cows Hogs Small Grain 
b, I'ftiy? ?fhat objections do you have to the others? 

p v.; C A C T f O IM 
l.a Do you think that neighboring farmers and public roads, bridges and drainage 
ditches can be harmed by the way in which farmers farm their land? Y N 
b I? NO, Why? 
c IF lES, What can be done to protect others? 
d Would you approve of a state law which would permit people in a community where 
gullying and ^ t^ ater harm the property of others and damage roads and bridges to 
determine how certain land might be used? For instance they might agree that 
land with a particular slope or greater would have to be terraced and contoured 
if com was planted in order to control runoff water which wottld hann others. 
Y N 
e Do you think a farm operator should be held liable for any damages caused by/run-
off from his farm if he didn't follow such recommendations? Y N ' 
2.a What would you suggest be done if it was not only unprofitable but actually a 
loss to a farmer to control erosion and run-off to the point that other property 
was not harmed? 
b If it was your property that tras being damaged and if this damage amounted to 
$100 a year on the average, would you be willing to pay anjrthing up to the 
amoiait of $100 to cover the loss that would be involved if the farmer above 
you did those things to control runoff and erosion that would protect you? 
Y N 
3.a Would you as a tax payer be willing for the government to undertake a program of 
"conservation loans" at an interest rate of 3% or k% sec\'.red only by the borrow­
er's signature and his pledge to put an erosion control progriam into effect and 
maintain it — assuming that the practices involved woiild be profitable to the 
borrower after a period of five or six years? Y N 
B Would you be willing to undertake a program of erosion control similar to one 
of the plans I've shown you if you could get such a loan? Y N 
c Would you be any more interested in such a loan program if there was the further 
provision that the loan would be made in terms of the purchasing power of farm 
products — that is, if farm prices should be way down when the loan was due, 
the loan itself would be scaled down accordingly? Y N 
U»a How large should a farm on hilly land around here be in order to support a farm 
family on a level equal to that enjoyed by the average iQwa family if a conser­
vation plan similar to the ones I have shovm you xiras carried out? A^cres 
b What should be done where farms are smaller than this? 
c Does the public have any responsibility hare If it i!ri-sb£S-J:.D-Jaaa:e-a--ags3::fla-.Q£ 

otnersa 
Y N 
e Do you think a farm operator should be held liable for any damages caused by^ r^un-
off from his farm if he didn't follow such recommendations? Y N 
2.a What would you suggest be done if it was not only unprofitable but actually a 
loss to a farmer to control erosion and run-off to the point that other property 
was not harmed? 
b If it was your property that was being damaged and if this damage amounted to 
$100 a year on the average, would you be willing to pay ^ ything up to the 
amount of $100 to cover the loss that would be involved if the farmer above 
you did those things to control runoff and erosion that would protect you? 
Y N 
3.a Would you as a tax payer be willing for the government to undertake a program of 
"conservation loans" at an interest rate of 3% or k% secured only by the borrow-
er.'.s signature and his pledge to put an erosion control program into effect and 
maintain it — assuming that the practices involved would be profitable to the 
borrower after a period of five or six years? Y 
B Would you be willing to undertake a program of erosion control similar to one 
of the plans I've shown you if you could get such a loan? I K 
c Would you be any more interested in such a loan program if there was the further 
provision that the loan would be made in terms of the purchasing power of farm 
products — that is, if farm prices should be way down when the loan was due, 
the loan itself would be scaled down accordingly? Y N 
U.a How large should a farm on hilly land around here be in order to support a farm 
family on a level equal to that enjoyed by the average Iowa family if a conser­
vation plan similar to the ones I have shotm you x^ as carried out? Acres 
b What should be done where farms are smaller than this? 
c Does the public have any responsibility here if it wishes to have a system of 
farming established to control runoff and erosion? Y _ N If so, what is It? 
d Do you think there should be any effort on the part of the public to see that 
smaller farms are consolidated? Y N • 
'» What do you think of a requirement that whenever a farm is put up for sale that 
a "price ceiling" is put on it based on the productivity of the farm when ro­
tations similar to those I have shown you are fo-llowed on: the farm in an effort 
to control erosion and runoff? The buyer would be permitted to pay more but he 
would not be eligible for assistance from a loan program such as I have suggested 
/vor he wotild not be permitted to seal his corn for a com loan. 
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OVERCOMING OBSTACLES TO SOIL Alffi WATER COIJSSWATION 
Iowa Agricultural Experiment Station and 
Bureau of Agricultural Econoraics, USDA Cooperating 
Owner 
Address 
A. ATTITUDES 
1. a. Is the soil loss great enough each year on this farm to decrease yields? 
b.- Do ditches form? 
2. What specific practices are followed on this farm to decrease erosion? 
3. Which if any of these things that you are not now doing or doing in part do 
you think ought to be done on this farm to control erosion? 
a- Fertilizer d. Contouring g. Contour field boundaries 
b. Terraces e. Contour listing h. Strip cropping 
c. Waterways f. Grass headlands i. Gully treatment 
j. More hay and pasture 
U. a. Do you plan to do any of these things on this farm? Y ¥ 
b. Which practices and on what fields? 
c. Fnen do you expect to start? This year Efext year Within the next 
5 years 
d. If no, why won't you be doing these things? 
What do you consider your most serious erosion problem on this farm? 
6. a. Does water run-off from your farm cause damage to others?. 
b.'What is being done to stop this? 
c. What needs to be done? 
B. SOIL AND WATER COKSERyATIGN FLANS H 

1. a. Is the soil loss great enough each year on this farm to decrease yields? 
b.- Do ditches form? 
2. wliat specific practices are followed on this farm to decrease erosion? 
3. 'Which if any of these things that you are not now doing or doing in part do 
you think ought to be done on this fam to control erosion? 
a. Fertilizer d. Contouring g. Contour field boiandaries 
b. Terraces e. Contour listing h. Strip cropping 
c. ¥aterways f. Grass headlands i. C-ully treatment 
j. More hay and pasture 
h' a. Do you plan to do any of these things on this farm? Y_ N 
b. I-Jhich practices and on what fields? 
c. \-JIien do you expect to start? This year Next year Within- the next 
5 years 
d. If no, why won't you be doing these things? 
5. liThat do you consider your most serious erosion problem on this farm? 
6. a. Does water run-off from your farm cause damage to others? 
b.'VJhat is being done to stop this? 
c. What needs to be done? 
B. SOIL AND WATER C0NSEH7ATI0N PLANS 
Here are two plans that have been drawn up for this farm. Both are set up with 
the idea of controlling gullying and keeping erosion losses down to ^  tons per 
acre a year. But there are different ways to do the same thing. One uses ter­
races to do the job. The other depends more on meadow and pasture land with a 
smaller acreage of com permitted. I'd like your reaction to the practices called 
for in these plans after we've gons over them. 
1. a. Wotild you adopt the follox-ri.ng practices? Or, would you go ahead vn.th those 
practices that you are now following and carry them as far as indicated in 
those plans? 
b. If you would not carry them out, or, to this extent, what are your object­
ions? 

^9h9 19$2 211 
Y N Uncer- Practice J N Uncor- Objections Changes tending to 
tain tain overcome objections 
Countouring 1 
Terracing 
Waterways 
Field Boundaries 
on Contour 
Fertilizer 
Structures 
Rotations, I 1 i 
i 1 Rotations, II 
1 ' 1 t 
1 ! 
U. a. Have there been any major changes in the proportions of hay and com ground 
on this farm in the last three years? J K TJ 
b. Why? 
5. a. Have there been any major changes in the types and numbers of livestock on 
this farm in the last three years? Y N U 
b. Why? ; 
C. TSiraRS 
1. Age 2. a. Present Occupation 
b. Have you ever farmed? Y N c. On this farm? Y N 
d. When did you start to rent this farm out?_ 
3- a. year(s) owiership acquired b. -How acquired? 
it. Price paid per acre 
5- Do you have any plans for disposal or transfer of this farm within the next 
five years? Y N U 
6. a. Do you own other land? Y N b. Acres c. Location 
7. a. Do you operate other land? Y W b. Acres c. Location  ^
8. Do you have other sources of income? Y W 
• 9' IiJhat are the chances that your present tenant will be on this farm five years 
from now? • 
10. a. Has your present tenant ever refused to follow-any conservation practices 
you asked him to follow on your farm? Y N 
b. IF YES, What practices?  ^ • 
c. Reason 

Structures • — - - -
Rotations, I 
! Rotations, II 
li. a. Have there been any major changes in the proportions of hay and com ground 
on this farm in the last three years? Y K U 
b. Why? 
$. a. Have there been any major changes in the types and numbers of livestock on 
this farm in the last three years? I W U 
b. Tfihy? 
C. T3IJURS 
I. Age 2. a. Present Occupation 
b. Have you ever farmed? T N c. On this farm? Y N_ 
d. When did you start to rent this farm out?_ 
3. a. Year(s) owiership acquired b. How acquired? 
U. Price paid per acre 
5. Do you have any plans for disposal or transfer of this farm within the next 
five years? Y N U 
6. a. Do you own other land? Y M b. Acres c. Location 
7. a. Do you operate other land? Y N b. Acres c. Location  ^
8. Do you have other sources of income? Y N 
• 9. VJhat are the chances that your present tenant will be on this farm five years 
from now? 
10. a. Has your present tenant ever refused to follow any conservation practices 
you asked him. to follow on your faim? Y N 
b. IF YESj What practices? 
c., Reason 
II. a. Has your present tenant ever asked or wanted to adopt any of the practices 
in these plans to which you objected? Y M 
b. Practice 
12. a. Would your present tenant keep you from following either of the recommended 
plans ? Y I'J ij 
b. Why? • 
15. a. IThat changes, if any, in your rental arrangement or lease do you believe 
would be needed before you could adopt the practices in either of these 
plans? . 

3. 
*vi o OAX» 
b.-Have you ever discussed such changes with your tenant? I N 
c. IF NO, Why? 
lli. Would the following suggestions be of any help in your situation? 
Y M 'T nommfints 
a. Change in share of costs -
b. Change in share of returns 
c. Increcise length of lease 
d. Livestock share lease 
e» Cash rent on flexible basis 
f. Con^ jensation provisions 
D. COSTS, INCOME and INVESTMaiTS 
1. Amount of mortgage on farm or amount left to pay on farm 
Date due Interest Rate 
2» Property Taxes (19$1) 
3- Short-term loans; Amount Interest Rate 
Source of loan • 
U. Was any loan made definitely for the purpose of establishing conservation 
practices on your farm? 
a. Would your present debts, and taxes keep you from following either of the 
recommended plans? Y M !> b. Would high living costs at the 
present time? Y H 
c. IF NO J lAjhy Not? 
6. Esti.Tiated rent received from the farm in 19$1_ 
7.- To what extent are you dependent upon the rent from this farm for your living? 
(Entirely, partially, none etc.) 
8. Woiild you expect your income from this farm to (increase, decrease, remain the 
same) next year if you followed either of these conservation plans. TrJhy 
9» Would you expect tiiis to continue for several more years if you followed 
either of the plans T«Jhy? 
10. a. Would the income you would expect from your farm if you followed either of 
these plans keep you from going along with one of the plans now? Y N • 
b. IF YES, VJhy? • - . , 

f. Compensation provisions 
D. COSTS, INCOME and INVESTMMTS 
Amount of mortgage on farm or amount left to pay on farm 
Date due Interest Rate 
Property Taxes (1951) 
Short-term loans; Amount Interest Rate 
Source of loan 
Was any loan made definitely for the purpose of establishing conservation 
practices on your farm? 
a. ¥ould your present debts, and taxes keep you from following either of the 
recommended plans? Y N b. Would high living costs at the 
present time? Y N 
c. IF NO J Vlhy Not? 
Esti-iiated rent received from the farm in 1951 
To what extent are you dependent upon the rent from this farm for your living? 
(Entirely, partially, none etc.) 
Would you expect your income from this farm to (increase, decrease, remain the 
same) next year if you followed either of these conservation plans. VJhy_ 
would you expect tiiis to continue for several more years if you followed 
either of the plans T»Jhy?  ^ _ 
a. Would the income you would expect from your farm if you followed either of 
these plans keep you from going along xidth one of the plans now? Y N 
b. IF YES, VJhy? • \ 
c. IF NO; liJhy Not? 
What improvements did you make on your farm last year? 
Estimated cost to you of all improvements, seed, and conservation work 
a. Would the cost of carrying out any of the practices in the recommended 
plans keep you from following these plans? Y N 

b. IF TESJ Why? 
ik 
213 
c. IF NOi T\7hy Not? 
lit. a. Would lack of credit for operating your farm keep you from following either 
of the recommended plans? Y N 
b. Would lack of a place where you could go to get a loan to cover costs of 
putting in conservation practices? Y N 
1^ . What do you consider the most promising investment opportunity today in your 
farm business? Machinery Livestock Fertilizer^  Buildings 
Additional Land Terraces Waterways Gully control structures 
16. Are there more profitable investment opportunities open to you other than this 
farm? Y n 
17. How much money do you feel it would be profitable to invest before something 
else wotild be more profitable?^  ' 
18. What is your second best investment possibility? 
19. a. Are you likely to make such an invejtraent this year or next? Y N 
U 
b. Why? 
E. SIZE OF FARI'I 
1. Would the number of acres in this farm keep you from folloTd.ng either of the 
recommended plans? Y N 
2. a. IF YES, IfJhat kind of changes in your present acreage trould be needed? 
b. Could you make these changes? Y N 
c. IF NO, I#iy? 
d. If long term credit at was available for purchase of land for farm en­
largement, would you borrow for this purpose? Y N IrJhy? 
3* a. If size not problem, have yo\i adjusted your acreage in any way so that you 
could follow conservation practices of this type? 
b. IrJhy do you consider your present acreage about right to follow conservation 
plans of this type? • 
F. SmiMARY OBJECTIONS 
CHECK THE liCST II4P0RTALIT REASONS ^ HICH VJOULD KSIP YOU FROM Place check 
FOLLO^ THG THE EECOIE-iENriED FLAILS here 
a. I don't believe the practices recommended will help. 

17. How much money do you feel it would be profitable to invest before something 
else would be more profitable? 
18. What is your second best investment possibility? . 
19. a. Are you likely to make such an investment this year or next? 1 N 
U 
b. Why? 
E. SIZE OF Fmi 
1. Would the number of acres in this farm keep you from following either of the 
recommended plans? Y N 
2. a. IF lES, /Jhat kind of changes in your present acreage would be needed? 
b. Could you make these changes? Y N 
c. IF NO, Miy? 
d. If long term credit at was available for purchase of land for farm en­
largement, would you borrow for this purpose? Y N f/Jhy? 
3. a. If size not problem, have you adjusted your acreage in any way so that you 
could follow conservation practices of this type? 
b. tJhy do you consider your present acreage about right to follow conservation 
plans of this type? 
F. STJI#IARY OBJECTIONS 
CHECK THE MOST II--IPORTAKT REASONS ^ KICH "•JOULD KZEP YOU FROM Place check 
FOLIO-'.ONG THE RSCOIE-IENDED PLAIiS . here 
a. , I don't believe the practices recommended will help. 
b. I am not interested in the farm long enough to follow the plans. 
c. Uly rental agreement and my relations xjith my tenaiit need to be 
changed before I could follow the plans. 
d. The farm is too small to follow such practices. More land is 
needed. 
e. It would be necessary to change the kinds and amount of live­
stock raised;) and I don't care to do this. 
f. The plains require bui].ding changes that could not be made now. 
• i 
g. Ths r.eiglibors liron't cooperate. i 1 1 

h. I would need to change the field boundaries and I don't care 
to do this. 
i. I expect unfavorable farm prices soon^  so it is not wise to 
follow the plan now. 
j. Living costs, mortgages, taxes and interest are so high that 
money isn't available for me to follow the plans now. 
k. I can't get the loans I would need to carry out these" 
practices. 
1. It tri-ll not increase my net income from the farm. 
ra. I can't get assistance and advice to follow such plans. 
n. The loss from soil erosion is not my loss. 
o. The practices recommended are not customary for this area.. 
p. Farming according to the recommended plans is too risky. 
q. The possibility of com acreage allotments in the future is 
such that it would not be wise to cut com acreage. 
G. PUBLIC ACTION 
1. a. Is there damage to other farms, to roads, bridges and drainage ditches from 
the X'jater and silt that runs off of farms in this community? Y K" U 
b. Would it be possible for farmers to handle their land in such a way. as to 
prevent most of this damage? Y M U_ 
c. IF wO, ¥hy? 
d. IF YES, Tf'Tiat can be done to protect others? 
e. Would you approve of a state laxv which would perniit people in a community 
where gullying and water harm the property of others and damage roads and 
bridges to determine how certain land might be used?. For instance they 
might agree that land with a particular slope or greater would have to be 
terraced and contoured if com was planted in order to control runoff water 
which would harm others. Y N g >Jhy? 
f. Do you think a farm operator should be held liable for any damages caused 
• by excessive runoff from his farm if he didn't follow such recommendations? 
Y N U 
2. If it was your property that was being damaged and if this damage amounted to 
$100 a year on the average, would you be willing to pay anything up to the 
amount of $100 to cover the loss that would be involved if the farmer above 
you did those things to control runoff and erosion that would protect you? 
Y N U . -
3. a. I'Jould you as a tax payer be willing for the government to undertake a pro­
gram of "conservation loans" at an interest rate of 3^ 'or k% secured only 
by the borrower's signature and his pledge to put an erosion control psro-. 
gram into effect and maintain it — assuming that the practices involved 
would be profitable to the borrower after a period of five or six years? 
Y N U 

o. The practices recommended are not customary for this area.. 
p. Farming according to the recommended plans is too risky. 
q. The possibility of com acreage allotments in the future is 
such that it would not be wise to cut com acreage. 
G. PUBLIC ACTION 
1. a. Is there damage to other farms, to roads, bridges and drainage ditches from 
the water and silt that runs off of farms in this community? Y H" U 
b. ¥ould it be possible for farmers to handle their land in such a way as to 
prevent most of this damage? Y W U_ ' 
c. IF no, TfJhy? 
d, IF YES, VTiat can be done to protect others? 
e. Would you approve of a state law which would pei-iiiit people in a coramuaity 
where gulljdng and water harm the property of others and damage roads and 
bridges to determine how certain land might be used?- For instance they 
might agree that land with a particular slope or greater would have to be 
terraced and contoured if com was planted in order to control runoff water 
which would harm others. Y IJ lv"hy? 
f. Do you think a farm operator should be held liable for any damages caused 
• by excessive runoff from his farm if he didn't follow such recommendations? 
Y N U 
2. If it was your property that was being damaged and if this damage amoxmted to 
$100 a year on the average, would you be willing to pay anyiihing up to the 
amount of $100 to cover the loss that vjould be involved if the farmer above 
you did those things to control runoff and erosion that would protect you? 
Y M U 
3» a. Would you as a tax payer be willing for the government to undertake a pro­
gram of "conservation loans" at an interest rate of 3^ - or \x% secured only 
by the borrower's signature and his pledge to put an erosion control pro­
gram into effect.and maintain it — assuming that the practices involved 
would be profitable to the borrower after a period of five or six years? 
Y K U . 
b. Would you be willing to undertake a program of erosion control similar to 
one of the plans I've shorn you if you could get such a loan? Y N ' 
c. Would you be any more interested in such a loan program if there was the 
further provision that the loan would be made in terras of the purchasing 
power of farm products — that is, if farm prices should be way down when 
the lean was due, the loan itself xjould be scaled dot'm accordingly? • 
Y N 
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APPEKDIX D 
Example of a Conservancy District; Agreement 
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A G B E E M E g g ;  
The following enter into the following agreement purstiant to Section 
455.153 and Chapter 467C of the 1950 Code for the purpose of establishing 
a district which comhines in its functions activities affecting soil con-
serration, flood control and drainage as follows: 1. A description of 
the lands together with the names of the owners of the lands is as follows: 
OWSEE ACEES 
"A" 1 
n Bit 35 
nC" 3 
"D" 36 
"E" 16 
39 
"G" 36 
"H" 26 
« JH 35 
Itjtl 5 
"E" 13 
Township Road 5 
2. The location of the drain to be constructed is as follows: Beginning 
at a 12 inch outlet about 725 feet west and 350 feet north of the south 
quarter corner of Section 23, Township 90, Eange 29, ¥ebster County, Iowa, 
thence easterly to a point approximately 500 feet north and 200 feet east 
of the said corner, thence northeasterly to terminate into the proposed 
drop box at the rear of an earth daa to be constructed about 1300 feet 
north and 600 feet east of the said quarter corner which is to be the out­
let of the drainage construction. 
3. The tile construction will consist of 965 feet of 12 inch tile at the 
upper end, thence 451 feet of 10 inch tile at the intermediate intersec­
tions, thence 344 feet of 12 inch tile at the lower end. There are no 
settling or catch basins. An earth dam with pipe outlet is to be con­
structed at the lower end or outlet. 
4. There will be no damages assessed. 
5. The classification of the lands and the money to be assessed against 
the different tracts for the construction of the improvement as now con­
templated and for future assessments for repair and maintenance, is as 
follows: 
TO PAY 55 BASIS FOB  ^BASIS POE 
TOWABD FOTDEB DR. COHSSRTAIIOF 
OMEB ACSIS C05STE. EEPAIE MBASUEE 
"A" 1 1012.95 .0023 
"B" 35 .1276 .68 
WQtl 3 684.20 .0068 
56 .1253 .32 
"E" 16 588.00 .0638 
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TO PAY 
TOWARD 
^ BASIS FOE 
JDITUEE DE. 
5^ BASIS K)E 
C05SSS7ATI0S 
OWKEB ACEES COSSTE. EEPAIE MBASOEE 
«yn 
.1504 
"G" .1093 
"fl" 26 250.00 .1002 
It Jit 35 .1617 
lijn .0114 
13 108.00 .0501 
Township Eoad _5 160.00 .0911 
250 1.0000 1.00 
6. The amounts stated alaove for the construction of the improvement are to 
he "oaid hy us to Clarence Johnson who vill act as ^ ent for us in collecting 
the said sums and in paying the same out for construction costs. The hoard 
of supervisors will not he required to do anything toward the original con­
struction of this improvement. 
7. l»e agres that upon the co-spletion of this construction the same shall he 
turned over to the hoard of supervisors of Wehster County, Iowa, for the 
estahlishaent of a district comprising in combination the functions affect­
ing soil conservation and drainage and that we shall ahide hy the ahove 
percentage points for maintenance levies. 
8. It is further understood and agreed that the contemplated improvement 
will he constructed according to the plan now prepared oy technicians of 
the Soil Conservation Service and that the supenrision of construction and 
the ultissat-e action required in placing the plsin and report to the Board 
of Supervisors will he conducted hy the said technicians of the Soil Con­
servation Service. 
9. The undersigned agree that the Board of Supervisors can make the neces­
sary orders for the pturpose of establishing this district under the pro­
visions of Section 455.153 and Chapter 467C of the 1946 Code without 
further notice to any of us. 
Date this 18th day of August, 1950. 
This agreement is approved and the hoard of supervisors of Wehster County, 
Iowa, is authorized to establish the said district as agreed upon. 
STATE COSSEETATIOlsr CCMMISSIOU 
By 
lOKA HATDEAL EESOimClS COUHCIL 
By 
¥EBSTEE COUBTT SOIL C0HSEE7A!TI0ir 
DISTSICT C0MMISSI02EBSS 
By 
Chairman 
218 
ifPSSDQ £ 
JTote on the Use of Analysis of Yariance 
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Analysis of variance was used to determine whether those changes in 
the rate of soil loss which had occurred on the farms where changes in 
the obstacle situations were ohsejrved were significantly different. The 
assumption made when using this test is that the data are normally and 
independently distributed. She data from this study, which are shown in 
Tahle 1, page 189 and jPigore 4, page 41, were tested for normality "by 
testing for skewness and kurtosis.^  fhe results were as follows; 
gi = .1178; gs = 1.579; Sg^  = .2027; Sg^  = .4027; t for gi = .581; 
t for gs = 3»92. D. P. =<»=». 
The value of t for gj is not significant at the 1 per cent level. 
The value of t for gg is significant at the 1 per cent level. Therefore, 
the distribution tends toward normality with respect to symmetry "but 
"because of the significant degree of kortosis which is present, the dis-
tri"bution can not he called a normal distribution. Analysis of variance 
is still a valid test however. 
George V. Snedecor. Statistical methods. 4th ed. e^s, Iowa, 
Iowa State College Press. 1946. p. 176. 
